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EXECUTIVE SUmARr 
To review past  performance and t o  s e t  f u t u r e  p o l i c y  d i r e c t i o n ,  t he  Board o f  
Governors o f  IDRC has requested an In-Depth Review o f  t h e  Agr i cu l tu re ,  Food 
and N u t r i t i o n  Sciences (AFNS) d i v i s i o n .  Th is  document, compiled t o  g i ve  a 
d e t a i l e d  overview o f  the  operat ions o f  AFNS, i n d i c a t e s  new o p p o r t u n i t i e s  and 
f u t u r e  d i rec t ions ,  w h i l e  a t  t h e  same t ime asking f o r  guidance on some 
important  pol  i c y  matters. 
The wor ld  food s i t u a t i o n  i s  genera l ly  considered somewhat more p o s i t i v e  than a 
decade ago as food product ion i s  i nc reas ing  a t  about 2.6% per year, s l i g h t l y  
f a s t e r  than the  growth o f  the  popul a t i  on. However, a considerable p ropor t i on  
o f  the  worl  d popul a t i o n  remains much below t h e i r  minimal n u t r i  t i o n a l  requ i re-  
ments. The success o f  technol og i ca l  i n n o v a t i  on i n  food product ion  has 1 a rge ly  
been concentrated i n  East Asia, and e f f o r t s  have r e c e n t l y  been made t o  
dup l i ca te  t h i s  achievement i n  A f r i ca .  However, many o f  t h e  p re requ is i t es  
necessary f o r  success have n o t  been present  i n  A f r i c a  and the  achievements 
have been f a r  l e s s  marked. 
The o r i g i n a l  p o s i t i o n  paper t h a t  s e t  o u t  AFNS's mandate i s  as r e l e v a n t  now as 
i t  was 15 years  ago. The program seeks t o  encourage and support research, 
development, and t r a i  n i  ng designed t o  increase and improve the  product ion, 
p ro tec t ion ,  preservat ion,  processing, d i s t r i b u t i o n ,  marketing, and u t i l i z a t i o n  
o f  a g r i c u l t u r a l  commodities o f  p lant ,  animal, marine, and f o r e s t  o r i g i n .  'The 
scope extends t o  cover t h e  t rans format ion  o f  these commodities and the  
development o f  re1 ated I n d u s t r i a l  technol ogles. It a1 so embraces the  produc- 
t i o n  o f  food by synthesis o r  chemical mod i f i ca t i on  o f  organic and inorgan ic  
substances. 
The d i v i s i o n '  s s t ra tegy  i s  t o  support indigenous appl i ed research c a r r i e d  o u t  
i n  c lose assoc ia t ion  w i t h  the  r u r a l  comnuni t i e s  who are t o  use and b e n e f i t  
from the  research. Because o f  t h e  o f t e n  inadequate research f a c i l i t i e s  i n  
poor countr ies,  AFNS a lso  supports more advanced research i n  i n t e r n a t i o n a l  and 
regional  research centres, as l ong  as such work i s  d i r e c t l y  re levan t  and 
complementary t o  s p e c i f i c  research p r o j e c t s  and networks. 
The d i v i s i o n  i s  g i v i n g  h i g h  p r i o r i t y  t o  d isseminat ion o f  research r e s u l t s  and 
t r a i n i n g  o f  research s t a f f  i n  developing count r ies .  On average, 2.5% o f  the  
p r o j e c t  funds i s  p resent ly  a l l o c a t e d  t o  aspects o f  disseminat ion; h a l f  o f  t h i s  
i s  used t o  sponsor seminars, meetings, and workshops. AFNS produced 75 
pub l i ca t i ons  over the l a s t  f i v e  years, most ly  focusing on techn ica l  repo r t s  
and workshop proceedings. Most AFNS p r o j e c t s  con ta in  a s p e c i f i c  t r a i n i n g  
component, a t  an average l e v e l  o f  10% o f  the  p r o j e c t  budget. Approximately 
h a l f  t h i s  expense i s  d i r e c t e d  toward formal t r a i n i n g ,  l a r g e l y  a t  the  l e v e l  o f  
MSc degree. A second important  t r a i n i n g  component comes from t h e  Fel lowships 
and Awards D i v i s i o n  (FAD) o f  IDRC, which a l l o c a t e s  about one t h i r d  o f  i t s  
t r a i n i n g  funds t o  AFNS-related subjects.  Outside exper t i se  i s  a l so  used t o  
complement t r a i n i n g  when the  l e v e l  o f  l o c a l  c a p a b i l i t y  i s  inadequate. On 
average, about 4% o f  p r o j e c t  funds i s  f o r  consu l tan ts  and short - term advisors. 
High1 i g h t s  o f  pas t  achievements and experiences are  d i f f i c u l t  t o  g ive  because 
measuring success very much depends on a sub jec t i ve  appraisal  . S c i e n t i f i c  
research i s  a time-consuming en te rp r i se ,  and the  pathway from research 
proposal t o  the  widespread a p p l i c a t i o n  o f  a new technology by fanners 
genera l ly  takes a t  l e a s t  10 years.  It i s  n o t  s u r p r i s i n g  t h a t  o n l y  now a f t e r  
15 years  o f '  ex is tence o f  AFNS, some s i g n i f i c a n t  r e s u l t s  o f  t he  e a r l y  p r o j e c t s  
become evident .  Several successful  p r o j e c t s  are descr ibed i n  the  repor t .  
Aside from the mention o f  s u c c e s s f ~ ~ l  p ro jec ts ,  a number o f  lessons have been 
learned, sometimes through p r o j e c t s  t h a t  d i d  n o t  reach t h e i r  goals. Work i n  
developing coun t r i es  i s  d i f f i c u l t  a t  best; e s p e c i a l l y  i n  the  area o f  research 
the obstacles are sometimes formidable. Th is  i s  o f t e n  n o t  taken i n t o  account 
when p ro jec ts  are too  ambit ious and too  much i s  expected too  soon. Since AFNS 
has t o  work i n  such a l e s s  than idea l  environment, i t  stresses p a r t i c u l a r l y  
i t s  f l e x i b l e  approach and i t s  openness t o  new methods. Th is  way i t  can 
respond t o  the d i f f i c u l t i e s  and the  changes t h a t  take place, and cont inue t h e  
process o f  improving i t s  performance. 
Here i s  a sumnary review o f  the l a s t  f i v e  years and f u t u r e  d i r e c t i o n s  o f  t he  
d i v i s i o n ' s  f i v e  programs. 
AGRICULTURAL ECONOMICS 
The Agr i cu l tu ra l  Economics (AE) program was created i n  1984 and, f o r  t h i s  
reason, an overview o f  the l a s t  f i v e  years i s  no t  possible. Instead the 
repor t  focuses on the establishment o f  a sol i d  base f o r  i t s  f u tu re  operation. 
Three areas have speci f i c a l l  y  been i dent i  f i ed f o r  support: 
a) economics o f  production and u t i l i z a t i o n  systems based on natura l  
resources, which i s  t o  inc lude microeconomics o f  crops, l i ves tock ,  f i sh ,  
forest ry ,  and food production and t h e i r  processing a c t i v i t i e s ,  farm and 
agro-i ndustry management, agrosystem analysis, and technol ogy eval uation; 
b) economics o f  technol ogy in t roduct ion,  especial l y  the analysis o f  agro- 
systems technol ogy in t roduc t ion  pract ices; and 
c )  economics o f  ag r i cu l  t u r a l  research resources a1 1 oca t i  on concentrat i  ng on 
the analysis o f  research management. 
AE w i l l  pu t  i t s  main emphasis on support ing those p ro jec ts  which are an 
in tegra l  p a r t  o f  an i n s t i t u t e ' s  research program and w i l l  become d i r e c t l y  
involved i n  the generation o f  technology. The i n teg ra t i on  o f  socia l  and 
natural  resources systems concepts and the use of a methodology l i k e l y  t o  be 
u t i l i z e d  by nat ional  research groups are o ther  important cha rac te r i s t i c s  t h a t '  
w i  11 be given considerat ion i n  p ro j ec t  select ion.  
CROP AND ANIMAL PRODUCTION SYSTEMS 
The overa l l  ob jec t ive  o f  the Crop and Animal Production Systems (CAPS) program 
i s  t o  support appropriate research on crops and 1 ivestock production. 
P r i o r i t y  i s  given t o  research which w i  11 b e n e f i t  small -scale subsistence 
farmers, who frequently lack access t o  adequate land, water, f i nanc ia l ,  and 
other resources, and who have been l a r g e l y  unaffected by the technological 
advances o f  recent years. The l a r g e s t  share o f  the budget i s  a l loca ted  t o  
support research by nat ional  s c i e n t i s t s  working i n  t h e i r  own countr ies, bu t  
pro jec ts  w i t h  in te rna t iona l  o r  regional  organizations are a1 so funded when 
they support nat ional  projects.  The production systems p ro jec ts  supported by 
AFNS have been grouped i n t o  cropping, animal production, and farming systems 
research. The l a t t e r  p ro jec ts  address crops/ l  ivestock production systems i n  
which the crop and animal enterpr ise are h igh ly  'interdependent. 
CAPS has from the beginning encouraged t h e  development o f  a system's approach 
t o  the  improvement o f  crop product ion.  I n  Asia, cropping systems p r o j e c t s  
have focused on upland crops f o r  dry-season c ropp ing  on paddy land, w i t h  
emphasis on mungbeans, soybeans, and grouhdnuts. I n  L a t i n  America, t h e  major 
work i s  concentrated on r o o t  cropslbanana farming systems and t h e  improvement 
of t he  indigenous crops and cropping systems o f  t h e  Andes region.  I n  A f r i ca ,  
t he  move toward a systems approach has been slower, b u t  r e c e n t l y  more of t h e  I 
crop research has taken p lace i n  farmers'  f i e l d s .  
L ivestock are an i n t e g r a l  p a r t  o f  most smal l -scale farming systems, e s p e c i a l l y  
where v a s t  na tu ra l  g raz ing  lands are the  norm, and where ruminant  feed ing  i s  
based on by-products and crop residue. CAPS has p u t  most of i t s  support  i n t o  
improved feeding and management systems t h a t  a re  considered o f  more immediate 
b e n e f i t  t o  small farmers than research i n t o  animal breeding o r  diseases. CAPS I 
has g iven h ighes t  p r i o r i t y  t o  ruminants due t o  t h e i r  a b i l i t y  t o  conve r t  
pasture, forages, and crop res idues i n t o  animal products f o r  human consump- 
t i o n .  Most emphasis i n  t he  animal p r o d l ~ c t i o n s  systems sec tor  has been g iven 
t o  pasture-based systems i n  the  low- and medium-ra infa l l  areas o f  L a t i n  
America, Afr ica,  and the  Near East.  . 
CAPS has r a p i d l y  increased i t s  support  f o r  farming systems p r o j e c t s  i n  recen t  
years. Most p ro jec ts ,  especia l  l y  i n  Asia, have evol  ved through t h e  i n c l  us ion  
o f  an animal component. i n t o  c ropp ing  systems research, a process t h a t  i s  now 
s t a r t i n g  i n  L a t i n  America. A1 though i t  i s  too  e a r l y  t o  expect  a s i g n i f i c a n t  
impact of such r e l a t i v e l y  new p r o j e c t s  a t  t he  farm l e v e l ,  progress on I 
method01 og i ca l  issues has been encouraging. The most t a n g i b l e  resu l  t s  come 
from an e a r l y  systems p r o j e c t  i n  M a l i  where on-farm t r i a l s  w i t h  new crops and 
methods have r e s u l t e d  i n  the  product ion  o f  surp lus  food i n  t h e  v i l l a g e s  
invo lved a f t e r  a s h o r t  psr iod.  The methodologies developed t h e r e  are  now 
being tes ted  w i t h  na t i ona l  programs throughout Nest  A f r i c a .  A1 though the  
systems approach has shown some promis ing r e s u l t s ,  i t  i s  s t i l l  dependent on 
the  avai  1 ab i  1 i ty o f  new component technol  ogies . Consequent1 y, a c a r e f u l  
balance w i l l  be mainta ined i n  suppor t ing  product ion  systems research and 
component technol ogy research i n  t h e  f u t u r e .  
Most o f  t he  research t o  generate new and improved technologies deals w i t h  
breeding o r  se lec t i on  o f  food and forage crops t o  prov ide  c u l t i v a r s  f o r  a wide 
range o f  growing condi t ions.  I n  a d d i t i o n  t o  annual crops, t h i s  research group 
i n c l  udes perenni a1 s, p a r t i c u l  a r l y  p l  an ta i  ns and bananas f o r  l o c a l  consump- 
t ion .  P r i o r i t y  i n  animal research i s  g iven t o  m i  nor species and research i n  
t h i s  area comprises the  improvement o f  pasture and forage p l a n t s  and the  
u t i l  i z a t i o n  o f  a g r i c u l  t u r a l  and i n d u s t r i a l  by-products as animal feed. The 
l a s t  group on land  and c l ima te  deals w i t h  the  u t i l i z a t i o n  and conservat ion o f  
a g r i c u l  t u r a l  1 and. 
Cereal crops supply most o f  t he  energy and a s i g n i f i c a n t  p ropor t i on  o f  the  
p r o t e i n  t o  the  d i e t s  o f  the l e s s - a f f l u e n t  peoples o f  developing countr ies.  
CAPS has g iven p r i o r i t y  t o  neglected minor cereals,  p a r t i c u l a r l y  m i l l e t  and 
sorghum, which are extremely impor tant  t o  a l a r g e  number o f  people espec ia l l y  
i n  the semi-ar id areas. 
Grain legumes are  s i m i l a r l y  neglected, y e t  they p lay  an impor tant  r o l e  as a 
break crop i n  cereal  r o t a t i o n s  and are  an impor tant  food e s p e c i a l l y  where 
p r o t e i n  i s  i n  sho r t  supply. Support has concentrated on grasspeas i n  I n d i a  
and Bangladesh, cowpeas i n  West A f r i c a ,  and mungbeans and soybeans i n  
Southeast Asia. Future p lans w i l l  emphasize more research on l a t h y r u s  by 
f i n d i n g  v a r i e t i e s  w i t h  a lower neurotoxin l e v e l ,  t he .  use o f  some improved 
c u l  t i v a r s  i n  d i f f e r e n t  countr ies,  and a look  a t  new grain-legume crops such as 
horsegram i n  Ind ia .  
O i l  seed crops such as saf f lower,  nigerseed, 1 inseed, castor ,  and sunf lower 
have i n  the  pas t  received l i t t l e  research a t ten t i on ,  and thus have a l a r g e l y  
undeveloped p o t e n t i a l  . The i r  ab i  1 i ty t o  grow on 1 i m i  t e d  moisture and on 
poorer s o i l s  makes them p a r t i c u l a r l y  valuable i n  semi-ar id areas. Over the 
next  year, increas ing resources w i l l  be a l l o c a t e d  t o  o i l c rops ,  due t o  t h e i r  
neglect,  t h e i  r n u t r i  ti onal importance, and the  p o t e n t i  a1 f o r  improvements. 
Root crops are dominated by cassava, a crop t h a t  has r e c e n t l y  become an 
important  animal feed, b u t  a1 so i nc l  udes sweet potatoes, yams, cocoyams, and 
s o l a n ~ ~ m  potatoes. Many improved v a r i e t i e s  are now a t  the  stage o f  
d i s t r i b u t i o n  t o  farmers. Future root-crop research w i l l  emphasize work i n  
A f r i ca  i n  cooperation w i t h  the In te rna t iona l  I n s t i t u t e  f o r  Tropical  
Agr i cu l tu re  ( I ITA) , w i t h  special a t t en t i on  given t o  t e s t i n g  and evaluat ion by 
farmers, root-crop based systems and the se lect ion o f  h igh-y ie ld ing disease- 
r es i s t an t  mater ia l  s. 
Some l o c a l l y  o r  reg iona l l y  important minor crops t h a t  do no t  f i t  i n t o  a 
d i s t i n c t  crop group have i n  the past received l i t t l e  support f o r  research. 
Two such groups are the h igh-a l t i t ude  crops o f  the Andean region and vegetable 
crops i n  Asia. A major con t r i bu t i on  of CAPS has been t o  i n s t i t u t i o n a l i z e  
research programs on Andean crops. The crops involved cover both r o o t  and 
gra in  crops t h a t  are f r o s t  r e s i s t a n t  and adapted t o  a spec i f i c  environment. 
Work on Asian vegetables has l i n k e d  Chinese sc i en t i s t s  w i t h  the Asian 
Vegetable Research and Development Centre (AVRDC) , cover ing work on such crops 
as mungbeans, tomatoes, and Chinese cabbage. 
Research on perennial crops has concentrated l a rge l y  on bananas and plantains,  
and covered a few p ro jec ts  on coffee. Research on banana-based cropping 
systems has proven successful i n  the Caribbean, whi le  disease resistance and 
h i  gh-yiel d ing va r i e t i es  are concerns i n  other areas. A recent development i s  
the establishment o f  an In te rna t iona l  Network f o r  the Improvement o f  Banana 
and Plantain (INIBAP). An important task i s  t o  make INIBAP f u l l y  funct iona l ,  
so t h a t  i t  can take over the support f o r  banana-breeding work and the assembly 
and t es t i ng  o f  d i f f e r e n t  clones. New i n i t i a t i v e s  w i l l  invo lve research on 
other perennial crops such as cocoa, coconut, o r  f r u i t  crops. 
Support o f  research on animals has concentrated on the development o f  low- 
inpu t  technologies aimed a t  the improvement o f  the present resource base. I n  
La t i n  America, t h i s  has meant the improvement o f  grasses and the i n t r oduc t i on  
o f  legumes, whi le  f o r  1 and-short Asian count r ies  h igh-y ie l  ding forage species 
f o r  cut-and-carry management are  important. New pasture p ro jec ts  w i l l  have 
more of a mu1 ti d i s c i  p l  i na ry  approach w i t h  on-farm research as the key element. 
By-products u t i l i z a t i o n  i s  o f  importance t o  those animal production systems 
where abundant and cheap by-products are found e i t h e r  from crop production 
agr icu l  tu re  o r  from i ndus t r i a l  processes. Despite the wide ava i l  a b i l  i ty o f  
such materials, they are no t  general ly  used due t o  problems o f  storage, low 
d i g e s t i b i l i t y ,  and the presence o f  antimetabol i tes. Aside from a number o f  
pro jec ts  on by-product u t i  1 i z a t i o n  , CAPS has been instrumental i n  s e t t i n g  up 
the A f r i can  Research Network f o r  Agri  cu l  t u r a l  By-Products (ARNAB) , which i s  
presently developing standard eval ua t ion  methodologies f o r  t h i s  new f i e l d .  
Minor animal species have a key r o l e  i n  many small-farming systems, espec ia l l y  
i n  A f r i ca  and Asia, where they can eas i l y  adapt t o  l o c a l  condit ions, and are 
espec ia l ly  useful i n  some disease-infested areas where c a t t l e  cannot e x i s t .  
Buffaloes and llamas also receive a t t en t i on  under t h i s  sector; both need 
increasing a t t en t i on  f o r  the important r o l e  they play i n  t h e i r  spec i f i c  
environments. While pigs, chickens, and ducks are o f  lower p r i o r i t y ,  the 
po ten t ia l  o f  increased p roduc t i v i t y  and income from beekeeping has l e d  t o  some 
research projects.  Research support i n  t h i s  sector has been scat tered and 
e f f o r t s  are now being made t o  achieve a be t t e r  coordinat ion.  Sheep and goat 
research w i l l  receive more a t tent ion,  as w i l l  beekeeping i n  Asia and Af r ica ;  
work on L a t i n  American camelids w i l l  continue, bene f i t i ng  from the support o f  
the L a t i n  Ameri can Animal Production Systems Network. 
Research on land and c l imate i s  concerned w i t h  the u t i l i z a t i o n  and 
conservation o f  the basic resources on which the wor ld 's  ag r i cu l t u re  i s  
based. Increasing pressure t o  c u l t i v a t e  land  and increas ing 1 ivestock numbers 
have l e d  t o  the breakdown o f  t r a d i t i o n a l  farming systems, which now poses a 
th rea t  t o  the production system and i t s  fu tu re  a b i l i t y  t o  produce. The be t t e r  
u t i l i z a t i o n  o f  water and the use o f  f e r t i l i z e r  are among the most e f f e c t i v e  
ways t o  increase crop p roduc t i v i t y  and h a l t  s o i l  de te r io ra t ion .  Most support 
o f  t h i s  sector has gone toward research on the development o f  indigenous 
f e r t i l  i z e r  resources, mainly phosphate. Results have shown t h a t  f i n e l y  ground 
loca l  phosphate rock can be appl ied wi thout  f u r t he r  treatment t o  produce 
considerable increases i n  y i e l d .  Over the next f i v e  years, emphasis w i l l  
s h i f t  away from phosphate research, and w i l l  broaden out  t o  cover s o i l -  and 
water-management techniques and nat iona l  i r r i g a t i o n  research programs. Other 
areas being considered f o r  fu ther  a t t en t i on  i n c l  ude animal power, h o r t i -  
cu l  ture, and in tegrated pest management. 
- v i i i  - 
FISHERIES PROGRAM 
Over 70% o f  the  e a r t h ' s  sur face i s  covered by water and major p o r t i o n s  o f  t h i s  
water mass are important  f o r  t he  product ion o f  f i s h .  I n  e a r l i e r  years, 
f i s h e r i e s  had been considered the  g rea t  p o t e n t i a l  food resource, b u t  i n  the  
1970s i t  became apparent t h a t  most f i s h  resources were a l ready used near t h e i r  
p o t e n t i a l  . This  s i t u a t i o n  together  w i t h  1 i m i  t e d  manpower and f i  nanci a1 
resources has l e d  AFNS F i s h e r i e s  s t a f f  t o  g ive  p r i o r i t y  t o  aquaculture and 
a r t i s a n a l  f i she r ies .  The bas ic  o b j e c t i v e  o f  the  F i she r ies  program i s  t o  
increase the  product ion o f  f i s h  through app l i ed  research support i n  a manner 
t o  b e n e f i t  the  r u r a l  poor. 
I n  A f r i ca ,  most w i l d  f i s h  resources are e x p l o i t e d  a t  o r  near t h e i r  capaci ty :  
f u t u r e  developments w i l l  have t o  concentrate on optimum resource management 
and the  i n t r o d u c t i o n  o f  a l t e r n a t i v e  systems such as aquaculture. Previous 
p ro jec ts  designed t o  improve a v a r i e r y  o f  f i s h - c u l t u r e  systems have been 
severely a f f e c t e d  by the  economic dec l i ne  o f  the region. I n  the  fu tu re ,  i t  
w i  11 be necessary t o  develop aquacul t u r e  systems o f  1 ower complexi ty  and t o  
g ive  greater  a t t e n t i  on t o  soci  a1 , c u l  t u r a l  , and ec.onomic fac tors .  
I n  L a t i n  America, a l a r g e  share o f  wor ld  f i s h  product ion comes from the  
n u t r i e n t  r i c h  upwel l ings o f  t he  west coast, main ly  Peru, Ecuador, and Ch i le .  
Due t o  the  r e l a t i v e l y  low popu la t ion  dens i ty  and the  abundance o f  o t h e r  
p r o t e i n  sources, the  aquaculture and a r t i s a n a l  f i s h e r i e s  are genera l ly  o f  low 
p r i o r i t y .  Only the  c u l t u r e  o f  high-value species f o r  expor t  has a t t r a c t e d  the  
a t t e n t i o n  o f  p r i v a t e  inves tors .  AFNS i n p u t  has l a r g e l y  been i n  the  area o f  
aquaculture, where research i n t o  d i f f e r e n t  c u l  t u r e  systems i s s t i l l  i n  
progress. 
I n  the  fu ture ,  the  main a c t i v i t y  w i l l  be on a r t i s a n a l  f i s h e r i e s  w i t h  emphasis 
on new gear technology, t he  use o f  a l t e r n a t i v e  resources and improvements i n  
hand1 i ng, processing, and market i  ng. Mar icu l  t u r e  w i  11 become more impor tant  
and the c u l t u r e  systems o f  freshwater aquaculture p r o j e c t s  w i l l  be based on 
known species w i t h  an e x i s t i n g  l o c a l  market. 
Asia accounts f o r  almost ha1 f the  wor ld  f i s h  product ion and the  reg ion  has a 
1 ong h i  s t o r y  o f  aquaculture. A r t i  sanal f i s h e r i e s  have increased i n  importance 
b u t  f u r t h e r  development w i l l  necess i ta te  a b e t t e r  understanding o f  soc ia l  , 
c u l t u r a l  , and economic f a c t o r s  t h a t  h indered t h i s  sec tor  i n  t h e  past.  Due t o  
the  soph is t ica ted market demand i n  Asia, a s h i f t  toward more i n t e n s i v e  
product ion methods and h igher-val  ue species can be j u s t i f i e d ,  w h i l e  f o r  
cap t i ve  f i  sher ies the  d i  r e c t i  on wi 11 be toward resource assessment, optimum 
u t i l i z a t i o n  o f  present resources, and an increase i n  t h e  e f f i c i e n c y  o f  use o f  
the  catches. The sectors o f  aquaculture and a r t i s a n a l  f i s h e r i e s  w i l l  
i nc reas ing ly  work together  t o  prov ide  an a1 t e r n a t i v e  income t o  f i  shermen , 
where resources are  becoming depleted. 
FORESTRY 
' During the  past  decade, there  has been an inc reas ing  r e c o g n i t i o n  i n  many 
developing coun t r i es  o f  the  impor tant  r o l e  f o r e s t s  and t r e e s  p lay  i n  he1 p ing  
t o  increase a g r i c u l  t u r a l  p r o d u c t i v i  ty, t o  improve r u r a l  we1 fa re ,  t o  a1 l e v i a t e  
the  negat ive impact o f  t he  energy c r i s i s ,  and t o  preserve t h e  environment. 
However, the expenditure on f o r e s t r y  research i s  very small and most ly  
d i rec ted  toward the i n d u s t r i a l  sector.  About 70 coun t r i es  have been 
i dent i  f i  ed as having i n s u f f i c i e n t  resources t o  cover t h e i r  needs. Despi te the  
f a c t  t h a t  80% o f  the  wood harvested i s  used as an energy source, t h i s  aspect 
has received minimal research Inputs. 
The major needs f o r  f o r e s t  research i n  developing coun t r i es  have been 
i d e n t i f i e d  as: 
a)  research r e l a t e d  t o  the  c o n t r i b u t i o n  o f  f o r e s t r y  t o  r u r a l  development, 
espec ia l l y  a g r i c u l t u r e ,  w i t h  emphasis on product ive  and p r o t e c t i v e  
f u n c t i  ons; 
b) research r e l a t e d  t o  energy product ion and use; 
c )  research on the  more e f f e c t i v e  management and conservat ion o f  t r o p i c a l  
forests;  and 
d) research on the  u t i l i z a t i o n  and market ing o f  lumber o f  secondary species 
and r e s i  dues. 
Estab l ish ing t r ee  p lanta t ions i s  a top p r i o r i t y  i n  the dry zones . o f  A f r i c a  and 
South America, where expanding agr i cu l  t u r e  and the need f o r  fue l  wood have been 
destroying the natura l  forests.  Aside from the se lect ion o f  the best-sui ted 
species, research emphasizes the development o f  simp1 e establishment and 
management techniques su i ted t o  v i  11 age use. 
The need f o r  an i n t e r d i  sc i  p l  i nary approach f o r  agroforestry research has been 
real ized,  and w i l l  r e s u l t  i n  much c loser  co l labora t ion  w i t h  CAPS and AE. 
Trees can ass i s t  i n  maintain ing s o i l  f e r t i l i t y ,  reduce erosion, and p ro tec t  
crops, whi le  prov id ing firewood, forage, and f r u i t .  
Research on f o res t  products u t i l i z a t i o n  was supported t o  determine the 
funct ional  proper t ies  o f  secondary and unknown timber species f o r  t h e i r  use i n  
construct ion.  
Research support f o r  t r ee  improvement and breeding concentrated on bamboo and 
r a t t a n  i n  Asia and on propagation methods and c u l t u r a l  techniques f o r  w ide ly  
used mu1 ti purpose species such as Leucaena, Prosopi s and Paulownia . 
I n  the f i e l d  o f  environmental forest ry ,  the d i v i s i o n  has supported a network 
of four she1 terbe l  t-research pro jec ts  i n  , A f r i c a  t o  measure the e f f e c t  o f  t rees 
on the microcl imate and the production o f  food crops. 
I n  the future, the Forestry program w i l l  continue t o  emphasize soc ia l  r a the r  
than indust ra l  forest ry ,  bu t  there w i l l  be a r es t ruc tu r i ng  o f  subprograms t o  
r e f l e c t  the changing research needs o f  the developing world, change i n  the 
environment i n  which we operate, and the lessons learned i n  the past  f i v e  
years. The aim i s  t o  achieve a balanced mix o f  p ro jec ts  w i t h  emphasis on 
rec ip ien ts  who can be r e l i e d  on t o  de l i ve r  and disseminate t h e i r  research 
resu l ts .  I n  areas of higher r i s k ,  an attempt w i l l  be made t o  i n i t i a l l y  
support weaker rec ip fen ts  i n  f i e l d s  r equ i r i ng  a low l eve l  o f  research 
capacity. 
POST-PRODUCTION SYSTEMS 
The Post-Production Systems (PPS ) program deal s w i t h  the  techno1 ogy, 
appropriateness, e f f i c i e n c y ,  and n u t r i t i o n a l  i m p l i c a t i o n s  o f  post-harvet  
a c t i v i t i e s  f o r  t he  b e n e f i t  o f  low-income r u r a l  and urban people. It covers a 
wide range o f  d i  s c i  p l  i nes i n  engineering, food science, n u t r i t i o n ,  economics, 
and marketing. Much o f  t he  area o f  PPS i s  work commonly c a r r i e d  o u t  by women; 
wh i l e  there  are  no s p e c i f i c  women's programs, a l l  p r o j e c t s  have t o  assess the  
impact o f  the proposed changes on women. PPS research p r i o r i t i e s  are  on 
cerea ls  and legumes, f i s h  product ion, and economics, where i t  covers such 
areas as g ra in  dehu l l ing ,  m i l l i n g ,  storage, and f i s h  o r  crop processing. The 
main t a r g e t  o f  the  program i s  the  small farmers and v i  11 ages. 
The broad ob jec t i ves  o f  t h e  program a re  t o  make more and b e t t e r  food a v a i l a b l e  
t o  poor r u r a l  and urban consumers and t o  augment employment and income i n  
small agro- i ndus t ry  en terpr ises .  
The major achievements f o r  PPS have been i n  p r o j e c t s  work ing w i t h  dehu l l e rs  
and d ry ing  problems. A Canadian-designed dehul l e r  i s  now w ide ly  used i n  
Botswana and a number o f  threshers, dryers, winnowers, and storage s t ruc tu res  
have been developed i n  several count r ies .  
N u t r i  t ion- re1 a ted p r o j e c t s  have i nvol  ved t h e  processing o f  food mixes as 
i n f a n t  food a t  the  v i l l a g e  l e v e l .  Despi te i n t e r e s t i n g  r e s u l t s ,  t h e i r  impact 
on l o c a l  n u t r i t i o n a l  improvements has been doubt fu l .  The lack  o f  considera- 
t i o n  f o r  socio-economic cond i t ions ,  a g r i c u l t u r a l  p rac t ices ,  and food consump- 
t i o n  h a b i t s  has con t r i bu ted  t o  the  poor performance o f  these p ro jec ts .  As a 
r e s u l t ,  PPS i s  now undertak ing an ana lys i s  o f  these experiences, and the  
r e p o r t  w i l l  be a guide t o  f u t u r e  research support i n  t h i s  f i e l d .  
Future o r i e n t a t i o n  o f  PPS w i l l  genera l l y  cont inue i n  the  same d i r e c t i o n ,  as 
the main problems have n o t  been solved ye t .  A main goal w i l l  be t o  strengthen 
v i l l a g e  enterpr ises  i n  t h e  food and a g r i c u l t u r a l  sectors, t h a t  aside from 
producing b e t t e r  and cheaper products a1 so generate r u r a l  ea rn i  ng opportuni-  
t i e s  and employment. High p r i o r i t y  w i l l  con t inue t o  be g iven t o  t h e  promotion 
- x i i  - 
and dissemination o f  the dehul l e r  system, the reduct ion o f  the moisture 1 eve1 
i n  staple food crops espec ia l l y  i n  Asia, and the preservat ion o f  perishable 
foods, mainly f i sh .  I n  a l l  these areas, t r a i n i n g  and i n s t i t u t i o n a l  develop- 
ment w i l l  be o f  considerable importance. 
SPECIAL CONSIDERATIONS AND KEY ISSUES 
Topics ra ised under Special Considerations have the purpose o f  informing the 
Board about the views and in ten t ions  o f  the d i v i s i o n  on these subjects. I n  
the case o f  the Key Issues, the i n t e n t i o n  i s  t o  obta in  guidance from the Board 
as t o  what the AFNS pos i t i on  should be on these issues. 
Special Consi &rations 
Support f o r  the r u r a l  poor has been AFNS's emphasis since i t s  incept ion.  The 
lack of adequate food, shel ter ,  and care i s  general ly  most pronounced i n  the 
remote areas o f  general ly  low production po ten t ia l  , where t r a d i t i o n a l  subsist- 
ence agr i cu l tu re  does not  provide even a minimal standard o f  l i v i n g .  The lack 
o f  i n s t i t u t i o n s  and sc i en t i s t s  i n  the poorest countr ies has l i m i t e d  the 
con t r ibu t ion  AFNS can make. I n  the past, the considerat ion o f  making the most 
I -  -- 
e f f e c t i v e  use o f  the resources ava i lab le  t o  AFNS has forced the d i v i s i o n  t o  
a1 locate  a large proport ion o f  funds t o  those countr ies t h a t  could make best  
use o f  t h i s  support. This approach has t o  some extent  run cont rary  t o  the 
mandate o f  he1 ping the r u r a l  poor, and i n  the next  years AFNS intends t o  s h i f t  
i t s  support t o  poorer countries. Such a s h i f t ,  however, requires p ro jec ts  o f  
longer duration, l ess  ambitious goals, a la rge t r a i n i n g  component, and c lose - 
support and supervision by AFNS s t a f f .  
Mu1 ti d i  sc i  p l  i nary pro jec ts  have resul  ted from the rea l  i z a t i  on t h a t  o f t en  a 
number o f  other aspects no t  s t r i c t l y  p a r t  o f  a research p ro j ec t  a1 so in f luence 
i t s  resul ts,  and even more the degree o f  adaptation. I n  the next  years, the 
d i  sc ip l  i nes o f  ag r i cu l  t u r a l  economics and r u r a l  sociology w i  11 increas ing ly  
become in tegra l  par ts  o f  many projects.  Such in tegrat ion,  considered h i gh l y  
desirable, i s  often d i f f i c u l t  t o  achieve. Most developing count r ies  have a 
- x i i i  - 
very r i g i d  admin is t ra t ive  system t h a t  d iv ides re l a ted  d i s c i  p l  ines i n t o  
d i f f e ren t  m in i s t r i es  and i n s t i t u t i o n s .  AFNS sees a  special task f o r  i t s e l f  
over the next years i n  demonstrating the value o f  m u l t i d i s c i p l i n a r y  projects,  
but, espec ia l l y  i n  poorer countr ies, t h i s  w i l l  demand ex t ra  i npu t  i n  s t a f f  
time, e f f o r t ,  and finance. 
Research networks have proven very valuable wherever research p ro jec ts  o f  a  
s im i l a r  nature have been funded. A network provides f o r  the exchange o f  
informat ion and niaterials, and the p ro jec ts  provide mutual support and 
encouragement. AFNS plans t o  maintain i t s  emphasis on networks, espec ia l ly  
those concentrat ing on a  spec i f i c  t op i c  o r  region. 
The presence o f  a  q u a l i f i e d  and motivated p ro j ec t  leader i s  a  key ingred ient  
t o  a  successful pro jec t ,  thus AFNS s t rong ly  depends on maintain ing h igh 
morale. A strong e f f o r t  by AFNS w i l l  be requ i red t o  encourage such sc i en t i s t s  
t o  continue t h e i r  valuable work. AFNS w i l l  continue i n  t h i s  d i rec t ion ,  and 
employ expat r ia te  s t a f f  only when i t i s  absolutely necessary. Emphasis w i l l  
a lso  be on mutual support through networks and spec i f i c  network coordinators 
ra ther  than expat r ia te  s ta f f .  
In ternat iona l  research i n s t i t u t i o n s  have been establ  i shed a t  a  r a p i d  r a t e  over 
the l a s t  20 years, and absorb a  considerable amount o f  the t o t a l  research 
expenditure. The i r  success has l a r g e l y  been t h e i r  access t o  physical i n f r a -  
structure, highly-qua1 i f i e d  manpower and a high leve l  o f  f i nanc ia l  support. 
The d i  ssemination o f  r esu l t s  from the In te rna t iona l  Agr icu l  t u r a l  Research 
Centre (IARC), s t i l l  l a rge l y  depends on the nat iona l  research and extension 
systems; however, the general lack  o f  cooperation between the IARCs and the 
nat ional  systems has been a major concern o f  AFNS. A1 so, i t i s  necessary t o  
look a t  a l t e rna t i ve  models, t h a t  may be more cost -e f fec t ive ,  more farm- 
or iented and have a quicker and broader impact. 
 on-governmental organizat ions (NGOs) working i n  developing count r ies  are 
general ly character ized by a  strong sense o f  dedicat ion coupled w i t h  a  deter- 
mination t o  help those w i t h  the biggest  need. NGOs are considered t o  be one 
o f  the most promising avenues t o  l i n k  s c i e n t i s t s  and research t o  r u r a l  farmers 
- x i v  - 
and v i l l agers .  AFNS intends t o  make increasing use o f  a va r ie ty  o f  NGOs t o  
car ry  out  on-farm research and extension tasks, t o  i n i t i a t e  f i e l d  t r i a l s ,  and 
t o  ac t  as a feedback mechanism f o r  the d e f i n i t i o n  o f  f u r t he r  research needs. 
The growi ng number o f  b'i 1 a te ra l  and mu1 ti 1 a te ra l  donor organizations has made 
attempts a t  coordinated a i d  increas ing ly  complex. The present lack o f  such 
coordination, however, i s  a major cause o f  the confusion, dup l ica t ion,  and 
i n e f f i c i e n t  use o f  a i d  resources t h a t  character izes the development 
s i tua t ion .  The time has now come t o  look i n t o  new ways o f  increasing the 
leve l  o f  cooperation between AFNS and the other donors i n  the research f i e l d ,  
as wel l  as those development agencies which have the  a b i l i t y  and means t o  
apply the research resu l t s  generated. One way t o  do t h i s  i s  through p a r t i s i -  
pat ion i n  l a rge r  projects,  where AFNS would cover the research component. 
The present motivat ion, a b i l i t y ,  and dedicat ion o f  the program o f f i c e r s  o f  the 
d i v i s i o n  need t o  be maintained a t  a h igh l eve l .  Since d i r e c t  f i nanc ia l  
incent ives may be 1 imited, AFNS w i l l  have t o  concentrate on such aspects as 
job  secur i ty ,  t r a i n i n g  opportuni t ies,  sabbatical 1 eave, and a career 
structure. Over recent years, the changing nature o f  pro jec ts  has increased 
the work load o f  o f f i c e r s  considerably, and as much as possib le they should be 
re l ieved  o f  admin is t ra t ive  dut ies  t h a t  can be performed more cheaply by 
1 ocal 1 y-empl oyed support s t a f f  . 
AFNS has i n  the past l a rge l y  concentrated on food crops, bu t  even i n  subsist-  
ence s i tua t ions  surplus food i s  so ld  f o r  cash. It i s  becoming increas ing ly  
obvious t h a t  over the next years small hol  der cash-crop production w i  11 
increase, and AFNS w i l l  pay more a t t en t i on  i n  the f u tu re  t o  research on 
small hol der cash crops. 
I n  the f i r s t  years o f  IDRC's existence considerable importance was given t o  
aspects o f  human n u t r i t i o n  which general 1 y i nvoi ve several d i  s c i  p l  i nes, among 
them agr icu l ture ,  health, food science, and home economics. However, t h i s  
top ic  has received r e l a t i v e l y  l i t t l e  a t t en t i on  by AFNS i n  the review period. 
The main ra t iona le  was t h a t  the primary importance f o r  human n u t r i t i o n  was t o  
increase the a v a i l a b i l i t y  o f  food, which f a l l s  l a r g e l y  i n t o  the f i e l d  o f  
agr icu l ture .  A number o f  steps have recen t l y  been undertaken t o  take a f resh  
look a t  t h i s  topic. 
I n  those countr ies where the leve l  o f  i n s t i t u t i o n a l  capacity and s c i e n t i f i c  
s t a f f  capabi 1  i ty were absent o r  inadequate, assistance has sometimes been 
l im i ted .  I f  these general ly  poorer countr ies are t o  receive a  large share, 
there i s  a  need t o  b u i l d  up t h e i r  capacity. Continuous a t t en t i on  w i l l  be 
given t o  research t r a i n i n g  i n  the f u tu re  i n  co l labora t ion  w i t h  the Fel lowships 
and Awards D i v i s i on  (FAD) and other organizations. However, the d i v i s i o n  
fee ls  t ha t  one o f  the best  ways t o  increase l oca l  capaci ty t o  ca r ry  out  
research would be through small-grant projects.  Such a small-grants program 
would he1 p program o f f i c e r s  t o  b u i l d  l i n k s  t o  a  l a r g e r  number o f  researchers, 
a c t  as p i l o t  projects,  and evaluate the po ten t ia l  o f  p ro j ec t  leaders f o r  
fu tu re  f u l l - s ca le  projects.  
Key Issues 
Al loca t ion  o f  Resources - The dec l in ing  share o f  IDRC resources a1 located t o  
AFMS i s  an issue o f  concern t o  the d iv i s ion .  I n  the f i r s t  10 years, AFNS 
received about 45% o f  the t o t a l  regu lar  p ro j ec t  appropr iat ions i n  the fou r  
program div is ions,  bu t  since 1981-1982, i t s  share has decreased t o  42% on 
average f o r  the f ive-year per iod t o  1985-1986, and a f u r t h e r  decl ine t o  39% i s  
projected f o r  the next f ive-year per iod t o  1990-1991. The percentage annual 
a l l oca t i on  t o  AFNS i n  r e l a t i o n  t o  t o t a l  IDRC revenue i s  much lower due t o  
addi t ional  funding t h a t  the Centre has received f o r  new programs. Although 
AFNS i s  rece iv ing a  por t ion  o f  the funds f o r  the new programs, i t s  share does 
not  compensate f o r  the expansion elsewhere i n  the Centre. Consequently, the 
AFNS share o f  the t o t a l  IDRC budget had decl ined s tead i l y  from 31.1% i n  the 
i n i t i a l  f ive-year per iod beginning i n  1971 t o  27.0% f o r  the l a t e s t  per iod 
C 
(1981-1985) and the t rend i s  s t i l l  very much downward. AFNS fee ls  t h a t  
fur ther decl ine o f  i t s  share o f  the overa l l  IDRC budget should be arrested t o  
maintain a t  l e a s t  25% o f  the overa l l  IDRC budget. - 
A second concern i s  the r e l a t i v e  a l l oca t i on  o f  resources t o  the d i f f e r e n t  
programs w i t h i n  AFNS. I f  the d i v i s i o n  were s t r i c t l y  t o  go by the p ro jec ts  
submitted, CAPS would have an even higher share, bu t  i t  i s  f e l t  t h a t  some 
steer ing i s  necessary t o  strengthen the other sectors. A s h i f t  toward more 
emphasis on socia l  and economic aspects o f  research w i l l  l i k e l y  absorb more 
- xv i  - 
funds f o r  these areas away from the t r a d i t i o n a l  programs. Given these 
developments, AFNS needs some guidance as t o  the r e l a t i v e  importance o f  i t s  * programs and the percentage a l l oca t i on  t o  each over the next  years. 
The t h i r d  aspect i s  the r e l a t i v e  a l l oca t i on  o f  fllnds t o  regions and coun- 
t r i e s .  While the d i v i s i o n  works on a regional  ra ther  than country-based 
-- - - 
al loca t ion ,  i t i s  i n t e res t i ng  t o  note the concentrat ion i n  count r ies  where i t  
i s  less a r e f l e c t i o n  o f  need than the a b i l i t y  t o  develop projects.  I f  need 
__C 
becomes more o f  a considerat ion, funding p r i o r i t y  would have t o  s h i f t  tp 
___I 
Af r ica ,  and t o  poorer countr ies i n  the other regions. Such a s h i f t ,  however, 
has major impl icat ions,  as these count r ies  are less  capable o f  generating 
resul  ts. Strengthening o f  i n s t i t u t i o n s  and t r a i n i n g  w i  11 need more funds, an! 
pro jec ts  w i l l  need t o  be l ess  ambitious and l a s t  longer. The d i v i s i o n  i s  a look ing f o r  d i r ec t i on  as t o  i t s  regional  p r i o r i t i e s .  
Responsi veness versus I n i  ti a t i  ve - Tradi t i o n a l  l y  AFNS ' s mode o f  operat ion has 
been responsive i n  the sense t h a t  i t  expects requests from s c i e n t i s t s  o f  
developing countr ies t o  fund projects.  The submission o f  a p ro j ec t  i s  thus 
taken as an expression o f  a need as def ined by the sc i en t i s t s  o f  the host 
country. While p r i o r i t i e s  can be se t  as fa r  as program o r  regional  support 
are concerned, the actual support o f  p ro jec ts  depends on t h e i r  subnii ssion and 
may no t  coincide w i t h  AFNS p r i o r i t i e s .  The d i v i s i o n  f ee l s  t h a t  i t  could  
operate be t te r ,  i n  some aspects, i f  i t  had more con t ro l  over the tvDe.,numher, 
and o r i g i n  o f  proposals i t  receives, and t h a t  an opt ion may be t o  consider 
ways t o  take more o f  an i n i t i a t i v e .  
Concentration o f  Support - Due t o  a number o f  reasons, the Southeast Asia 
region has seen a considerable i npu t  o f  AFNS support, where four  count r ies  
received 60 p ro jec ts  cost ing i n  t o t a l  over $10 m i l l i o n .  A t  the o ther  extreme, 
24 countr ies had only one p ro j ec t  over the l a s t  f i v e  years whi le  another 12 
countr ies had two p ro jec ts  each. 'The open access mode o f  operat ion thus has 
the e f f ec t  t h a t  the resources o f  AFNS may not  help the people o f  greatest  
need. However, a move away from t h i s  approach would imply the s e t t i n g  up o f  
r e s t r i c t i v e  pol ic ies .  Decisions would have t o  be made on where t o  concentrate 
the support and i n  which countr ies o r  regions t o  cease funding pro jec ts .  One 
- x v i i  - 
bene f i t  t h a t  a concentrat ion o f  p ro jec ts  would b r i ng  i s  an in f luence by AFNS 
on host-country po l i c y  f o r  s c i e n t i f i c  research and the establishment o f  an 
ac t i ve  support s t ruc tu re  f o r  research. The question of open access versus the 
concentrat ion o f  inputs  by AFNS i s  an issue t h a t  should be addressed. 
C 
Appl icat ion o f  Research Results - AFNS has from i t s  ea r l y  experiences pu t  
major emphasis on appl ied research, on c lose l i n k s  t o  the farmer, and on an 
in tegrated approach. The main ra t i ona le  has been the cost-ef fect iveness and 
the advantage o f  immediate b e n e f i t  t o  the r u r a l  farmer and h i s  fami ly.  The 
d i v i s i on  has had considerable success i n  in f luenc ing  pol i c y  decisions o f  
developing countr ies toward more appropr iate and appl i e d  research. The next  
concern i s  now the dissemination o f  the technology created. I n  some cases, 
socia l  and economic fac tors  hinder the adaptat ion o f  technical  l y  sound 
innovation. 
The question before AFNS i s  how the d i v i s i on  can assure t h a t  the technology 
created by i t s  research w i l l  be adopted, and t o  what degree dissemination and 
extension should be p a r t  o f  a research p ro jec t .  
.I 
AFNS Managing Pro jec ts  f o r  Other Donors - Two o f  the e a r l i e s t  AFNS pro jec ts  
were ca r r i ed  ou t  i n  cooperation w i t h  CIDA, and the two organizations have 
since then f requent ly worked together. C I D A  has recen t l y  become in te res ted  i n  
WNS becoming an executive agency t o  take over the research sectors o f  l a r g e r  
CIDA projects.  AFNS has also made a con t r i bu t i on  t o  es tab l i sh ing  formal 
networks outs ide o f  CGIAR and has played a r o l e  i n  s e t t i n g  up new r-esearch 
organi z a t i  ons . 
On a d i f f e ren t  l eve l  , several nonnational donor organizat ions have o f fe red  
f inancial  support t o  AFNS t o  expand t h e i r  work. U n t i l  now, the d i v i s i o n  has 
had t o  respond i n  the negative t o  such requests, l a r g e l y  because the 
compl ex i  ty o f  such tasks i s  beyond AFNS' s present admini s t r a t i v e  capabi 1 i t y  . 
A1 though the po ten t ia l  bene f i t s  o f  such a new type o f  involvement could be 
substantial  , AFNS would need addi t iona l  manpower, space, and support. The -
div i s i on  therefore needs guidel ines as t o  i t s  f u tu re  p o l i c i e s  toward c loser  -
work w i th  other donors and the necessary support i n  f i nanc ia l  arab h u w  
resources. 
A t  t he  Board o f  Governors Meeting i n  1980 i n  Cairo,  a cyc le  o f  In-Depth 
Reviews o f  a1 1 I n t e r n a t i o n a l  Development Research Centre ( IDRC ) program 
d i v i s i o n s  was establ  ished. The f i r s t  c o n t r i b u t i o n  o f  Ag r i cu l tu re ,  Food and 
N u t r i t i o n  Sciences (AFNS) t o  t h i s  Program and P o l i c y  Review process was 
presented i n  October 1981. From t h a t  experience, i t  was decided t h a t  the  
process should be strengthened by i nco rpo ra t i ng  an ex terna l  p o i n t  of view, and 
by a more uni form coverage o f  basic s t r a t e g i c  p lann ing elements. For t h i s  
purpose, the  Executive C o m i t t e e  decided t o  es tab l  i s h  an Ad Hoc Comnittee o f  
the Board t o  review the  work o f  the  d i v i s i o n .  The mandate of the  committee i s  
t o  review AFNS' mandate, past  performance and s t r a t e g i c  i n ten t i ons ,  and t o  
monitor the treatment o f  any s p e c i f i c  po l  i c y  issues suggested t o  AFNS by the  
Pres ident 's  Comi  t t e e  i n  January 1985. 
The Ad Hoc Committee s h a l l  submit i t s  repor t ,  together  w i t h  i t s  
recomnendations, t o  the  Board o f  Governors a t .  i t s  March 1986 meeting ( i t  being 
~ ~ n d e r s t o o d  t h a t  t h i s  repor t ,  together  w i t h  the d i v i s i o n ' s  In-Depth Review 
document, w i l l  c o n s t i t u t e  the  basic documents f o r  t he  Board's review o f  the 
d i v i s i o n ) .  
The o r i g i n a l  con t r i bu t i ons  o f  t h e  d i v i s i o n  s t a f f  t o  t h e  In-Depth Review 
document were r a t h e r  . extensive, and i t  was thus necessary t o  shorten 
considerably the o r i g i n a l  submissions. 'These reduced vers ions now form the 
core chapter o f  the o v e r a l l  In-Depth Review. Such a shortening process 
i nevi  tab1 y 1 oses much val uabl e de ta i  1 ; the re fo re  the  o r i  g i  nal  r e p o r t s  were 
ed i ted  and marg ina l ly  shortened t o  form a background volume t o  go w i t h  the 
repor t .  This document w i l l  be o f  he lp  where more d e t a i l e d  i n fo rmat ion  i s  
requ i red  than the shor t  r e p o r t  i s  able t o  provide.  
This document has been organized i n  f o u r  p a r t s  bo th  by scope, going from the 
general t o  the spec i f i c ,  and by t imescale, from past  t o  f u t u r e .  
The f i r s t  chapter, therefore,  t r i e s  t o  g i ve  an overview o f  the wor ld  economic 
system; w i t h  p a r t i c u l a r  emphasis on development. Quest ions concerning 
populat ion growth, i n t e r e s t  rates,  food product ion, o r  a g r i c u l t u r a l  research 
a1 1 w i l l  have an in f l uence  on t h e  emphasis and d i r e c t i o n  o f  AFNS. Th is  
overview i s  f a r  from comprehensive, b u t  r a t h e r  h i g h l i g h t s  those t o p i c s  t h a t  
are p a r t  o f  t h e  process o f  development, e s p e c i a l l y  the  ones t h a t  are o f  
relevance t o  a g r i c u l t u r e  and food product ion. Th is  se ts  the  stage i n  which 
IDRC and AFNS are operat ing. The nex t  chapter  then focuses on AFNS and i t s  
h i  s tory,  mandate, and achievements, and 1 ooks espec ia l l y  a t  the  program 
development and d e l i v e r y  o f  t he  d i v i s i o n ,  i t s  successes and problems. 'The 
chapter concl udes w i t h  some high1 i g h t s  o f  successful  p ro jec ts .  
Having thus . se t  the background, the  core chapter describes i n  some d e t a i l  the  
work of the  f i v e  sect ions w i t h i n  AFNS. It covers the l a s t  f i v e  years o f  
operat ion,  an ana lys is  o f  the  success o f  the  var ious p ro jec ts ,  and the lessons 
t h a t  have been learned. Based on t h i s ,  a d e s c r i p t i o n  o f  f u t u r e  program 
d i r e c t i o n  f o r  the  next  f i v e  years i s  given. 
The l a s t  chapter then looks toward the  fu ture .  Under the  t o p i c  o f  specia l  
considerat ions, the document o u t l i n e s  a number o f  problems and challenges, and 
shows how i t  w i l l  respond t o  them. There are however some basic quest ions o f  
p r i o r i t i e s  and d i r e c t i o n  where t h e  guidance o f  the  Board i s  requested. These 
are the  key issues described, and f o r  each a se t  o f  opt ions f o r  f u t u r e  
d i r e c t i o n  i s  given. A t  t he  end o f  the repor t ,  a s h o r t  account t o  the  past  
s t rengths and an out look t o  the  f u t u r e  conclude t h i s  In-Depth Review. 
I. WORLD AGRICULTURE OVERVIEW 
A. WORLD DEVELOPKNT ENVIRONMENT 
This  f i r s t  sec t ion  o f  t h i s  document i s  in tended t o  out1 i n e  some impor tant  
f a c t o r s  t h a t  w i l l  have a considerable i n f l uence  on development i n  general 
and on AFNS programs i n  p a r t i c u l a r  i n  t h e  nex t  f i v e  years. While t h e i r  
f u t u r e  cannot be predicted, an account o f  t he  present  s i t u a t i o n  and 
t rends w i l l  a t  l e a s t  show the  complexi ty  o f  t h e  o v e r a l l  development 
process and the  poss ib le  e f f e c t s  these f a c t o r s  w i l l  have on a g r i c u l t u r e .  
Factors  I n f l  uenci ng Agr icu l  t u r e  Development 
Recession - O f  o v e r r i d i n g  importance t o  the  f u t u r e  o f  development i s  
the  r e l a t i v e  hea l th  o f  t he  Western economy. The econonlic s i t u a t i o n  
w i  11 c o n t r o l  the  general avai 1 ab i  1 i ty o f  f i  nanci a1 resources t o  
Western governments, and thus c o n t r o l  the  amount o f  f inance avai 1 ab le  
f o r  development assistance. The s t a t e  o f  t he  economy a1 so i n f l uences  
consumer demand and the p r i c e s  p a i d  f o r  raw m a t e r i a l s  and i n d u s t r i a l  
crops. 'This can d r a s t i c a l l y  reduce t h e  income o f  most developing 
coun t r i es  i n  t imes o f  recession dur ing  which they a1 so rece ive  l e s s  
aid, f o r c i n g  them t o  c u t  back on imports o f  goods needed f o r  develop- 
ment. Retrenchment i n  Thi  r d  World coun t r i es  general l y  means t h a t  
t he re  i s  no th ing  t o  spare f o r  new investment, expansion o r  develop- 
ment. Under such circumstances, t h e  e f f o r t s  o f  development agencies 
such as AFNS w i l l  be s e t  back again. 
The f u t u r e  o f  AFNS i s  p a r t i c u l a r l y  s e n s i t i v e  t o  t h e  r e l a t i v e  h e a l t h  
o f  the  wor ld  economy i n  several aspects. Dur ing  a recession, scien- 
ti f i  c i n v e s t i g a t i o n  and research i n s t i t u t i o n s  are o f t e n  easy areas 
f o r  c u t t i n g  back on funding, and thus the  in -count ry  support f o r  AFNS 
p r o j e c t s  i n  such a s i t u a t i o n  i s  o f t e n  reduced o r  t o t a l l y  discon- 
t inued. Th is  leads t o  slower progress and reduced resu l t s ,  and 
u s u a l l y  t o  a d d i t i o n a l  funding demands f o r  AFNS t o  cover these items. 
A t  the  same time, the  demand f o r  i n t e r n a t i o n a l l y  t raded goods i s  
reduced, and w i t h  i t  t h e  i n t e r e s t  i n  research p r o j e c t s  t h a t  work w i t h  
cash crops o r  marketed food crops w i l l  decl ine.  Dur ing such a pe r iod  
o f  recession when the  need o f  developing coun t r i es  f o r  assis tance i s  
greatest ,  Canadi an f undi ng resources are general 1 y a1 so reduced, and 
the  a v a i l a b i l i t y  o f  funds f o r  AFNS p r o j e c t s  dec l ines  o r  remains a t  
t he  same 1 eve1 . 
Protec t ion ism - The d i f f e r e n c e  between developed and developing coun- 
t r i e s  l i e s  l a r g e l y  i n  t h e i r  l e v e l  o f  i n d u s t r i a l i z a t i o n .  Here, T h i r d  
World count r ies  are i n  a s i t u a t i o n  o f  compet i t i ve  advantage s ince 
t h e i r  poverty  means very low wage leve ls .  Labour i n t e n s i v e  indus- 
t r i e s  have considerable advantages i n  poor countr ies,  and t h i s  consi- 
dera t ion  has l e d  t o  a move o f  labour - in tens ive  i n d u s t r i e s  from 
Western coun t r i es  i n t o  the  T h i r d  World. 'This development has c o n t r i -  
buted t o  unemployment and shrinkage o f  t he  t r a d i t i o n a l  i n d u s t r i a l  
base o f  many developed countr ies.  While the  p r i n c i p l e s  o f  open t rade 
and the  f r e e  market a re  stressed, pressure i s  exer ted t o  keep these 
Western i n d u s t r i e s  v i a b l e  through pro tec t ion .  Th is  i s  especi a1 l y  the  
case i n  the  semi-processing o f  i n d u s t r i a l  crops o r  the  market ing o f  
na tu ra l  resources, where the  s e l f - i n t e r e s t  o f  Western coun t r i es  o f t e n  
over r ides  considerat ions of aid, and the  cond i t i ons  at tached t o  a i d  
' can be more cos t ly ,  a1 though hidden, than t h e  a i d  received. 
Few AFNS p ro jec ts  deal w i t h  cash crops and expor t  o r i en ted  comnodi- 
t i e s ,  and t h i s  t o p i c  i s  the re fo re  a t  present  o f  l ess  importance. 
Small hol  der cash crops, however, coul  d p l  ay an increas ing r o l e  i n  
AFNS research pro jec ts ,  and t h e  p o t e n t i a l  o f  r e l a t e d  i n  s i t u  - -  
processi ng methods coul d be devel oped. 'The possi b i  1 i t i e s  o f  
market ing these products would then need a c a r e f u l  ana lys i s  before a 
1 arge e f f o r t  i s  made i n  t h i s  area. 
Energy - Expanding populat ions and t h e i r  i nc reas ing  standard o f  
1 i v i  ng have r e s u l t e d  i n  r a p i d l y  i nc reas ing  demands f o r  energy, j u s t  
when the  p r i c e  o f  o i l  has a1 so increased. A1 though o i l  p r i c e s  have 
i n  recent  years remained steady, energy cos ts  d r a i n  a considerable 
amount o f  f o r e i g n  exchange from most developing count r ies .  A t  t he  
same time, the  r e c y c l i n g  o f  o i l  revenues by coun t r i es  o f  t h e  Midd le  
East has increased the  t o t a l  a i d  a v a i l a b l e  by up t o  25%. The p r i c e  
o f  energy in f luences such d iverse  development aspects as the  s i z e  and 
range o f  f i s h i n g  boats and the  use o f  f i rewood as f u e l  f o r  cooking. 
Due t o  the r e l a t i v e l y  low l e v e l  o f  mechanization, d i r e c t  f u e l  cos ts  
f o r  a g r i c u l t u r e  are l e s s  impor tant  than the  c o s t  o f  those i n p u t s  t h a t  
depend on fue l  . The c o s t  o f  f e r t i l i z e r s  and a g r i c u l t u r a l  chemicals 
f o r  p l a n t  p r o t e c t i o n  i s  c l o s e l y  r e l a t e d  t o  the  c o s t  o f  energy, and 
even a small reduct ion  i n  the p r i c e  o f  these would l e a d  t o  a b i g  
increase i n  use. This, i n  tu rn ,  w i l l  t r a n s l a t e  i n t o  a much h igher  
product ion o f  food. As cheap energy and low f e r t i l i z e r  p r i c e s  are 
unl  i kely,  a g r i c u l t u r a l  research needs t o  r e d i r e c t  i t s  e f f o r t s  i n  
response. S p e c i f i c  areas o f  importance are  the  b e t t e r  u t i l  i z a t i o n  o f  
those p l a n t  species t h a t  f i x  n i t rogen,  the  wide use o f  energy 
independent rock phosphate f e r t i l i z e r s ,  and t h e  use o f  nonchemical 
methods o f  weed, pes t  and disease c o n t r o l .  However the  complexity o f  
the  system makes p r e d i c t i o n s  o f  f u t u r e  o i l  demand and p r i c e  d i f f i -  
c u l t ,  and even more so the  impact any p r i c e  move w i l l  have on each 
component o f  t he  economy o f  poor count r ies .  
For AFNS, energy needs o f  t he  r u r a l  poor have become as impor tant  as 
t h e i r  food needs. Demand f o r  f i rewood has increased dramat ica l ly ,  
lead ing t o  the  des t ruc t i on  o f  wood1 ands p a r t i c u l a r l y  i n  semi-ari d  
regions. The increas ing c o s t  o f  energy from o i l  and gas i s  c r e a t i n g  
increased demand f o r  fuelwood i n  c i t i e s ,  adding t o  the  problem. 
High f u e l  cos ts  a lso  a f f e c t  the e f f i c i e n c y  o f  f i s h i n g  boats, and w i l l  
acce lera te  the  t r e n d  toward smal ler  boats f i s h i n g  c l o s e r  t o  the  
coast. Here, t he  coasta l  f i s h  resource i n  many coun t r i es  i s  a l ready 
overexpl o i  ted, and a s s i s t i n g  1 ocal f i  shermen t o  become more produc- 
t i v e  would have the  opposi te r e s u l t .  Higher energy costs w i l l  cause 
AFNS F ishe r ies  program t o  p u t  more emphasis on a l t e r n a t i v e s  t o  
capture f i s h i n g  ( such as aquacul t u r e )  , and poss ib ly  on resource 
management. For  crops, h igher  f e r t i l i z e r  and fuel cos ts  may s h i f t  
emphasis toward l e s s  i n t e n s i v e  growing systems, wh i l e  cheaper a1 t e r -  
n a t i v e  energy sources f o r  d r y i  ng g r a i n  w i  11 become i ncreasi  ngl  y 
important.  
Populat ion Growth - Having t o  feed a r a p i d l y  i nc reas ing  number o f  
people from a l i m i t e d  a g r i c u l t u r a l  resource base has been a pa r t i cu -  
1 a r  worry f o r  the  a g r i  cu l  t u r a l  i s t .  When development parameters are 
measured aga ins t  popu la t ion  growth, most coun t r i es  show 1 i ttl e pro- 
gress, o r  even a negat ive trend, e s p e c i a l l y  i n  A f r i c a .  Th is  i s  par- 
t i c u l a r l y  the  case i n  t h e  area o f  food product ion, where the  recent  
e f f o r t  t h a t  has gone i n t o  a g r i c u l t u r e  has on ly  al lowed the  system t o  
keep pace. Thus, popu la t ion  growth i s  the  o the r  s ide  o f  t he  equat ion 
f o r  t he  a g r i c u l t u r a l i s t ,  t o  whom fewer mouths t o  feed would be as 
much progress as more crops grown, and on ly  progress i n  both areas 
can i n  the  long term d imin ish  hunger. Many o f  the  poorest  coun t r i es  
have comparat ively lower popu la t ion  growth r a t e s  due t o  lack  o f  food 
and the  low l e v e l  o f  h e a l t h  care, w h i l e  i t  i s  genera l l y  the  middle- 
income group t h a t  has t h e  f a s t e s t  growth ra tes .  These middle-income 
c o h t r i e s  a l so  have the  means t o  purchase more food, which leads t o  a 
r a p i d l y  increas ing demand f o r  food products. A t  an even h igher  
income l e v e l ,  a dampening e f f e c t  on popu la t ion  growth has been 
observed i n  many countr ies.  Emphasis on he lp ing  the  poor, therefore,  
may we1 1 cause an increase i n  t h e i r  b i r t h r a t e .  
Programs o f  popu la t ion  con t ro l  are undertaken by the  governments o f  
most developing coun t r i es  and, as a r e s u l t ,  many c o ~ ~ n t r i e s  show en- 
couragi ng progress. Ag r i cu l  t u r a l  s c i e n t i  s t s  such as those supported 
by AFNS have t o  cont inue i n  the  meantime t o  work i n  t h e i r  f i e 1  d of 
producing more food t o  feed the  a d d i t i o n a l  people. AFNS a l ready puts  
i t s  main emphasis on food product ion and can on ly  cont inue t o  support 
research i n  the  area o f  increas ing food product ion,  a1 though a 
l i nkage  o f  some o f  i t s  p r o j e c t s  w i t h  popu la t ion  c o n t r o l  aspects cou ld  
open a promising new f i e 1  d o f  cooperat ion. 
Famine - R e l i e f  o f  s u f f e r i n g  as an imnediate measure o f  assis tance 
has been an i n t e g r a l  p a r t  o f  development a id.  Th is  i s  a very neces- 
sary humanitar ian aspect o f  support t o  devel oping count r ies .  Canada, 
f o r  example, spent 16% o f  i t s  a i d  budget on food a i d  (CIDA 
Expenditures 1983-1984). Th is  aspect o f  aid, however necessary, 
un fo r tuna te l y  has minimal impact on the  ac tua l  development o f  a coun- 
try, o r  i t s  f u t u r e  capac i ty  t o  produce more food. The absence o f  the 
need f o r  food a i d  would f r e e  considerable amounts o f  a i d  f o r  o the r  
purposes, n o t  1 eas t  t o  increase a g r i c u l  t u r a l  product ion. A f t e r  the  
l o n g  Sahel drought, t he  recent  famine i n  E t h i o p i a  and Sudan has 
demanded l a r g e  s p e c i f i c  food a i d  inputs ,  and the re  i s  no reason t o  
be l i eve  t h a t  the f u t u r e  w i l l  see a decrease i n  the  need f o r  f u r t h e r  
food a id.  Environmental problems w i  11 cont inue t o  cause f l  uc tuat ions  
i n  the  a v a i l a b i l i t y  o f  food. While the  worldwide s c a r c i t y  of food i n  
1974 i n i t i a t e d  discussions on a wor ld  food s e c u r i t y  system, l i t t l e  
progress t o  achieve t h i s  s e c u r i t y  i n  food supp l ies  has been made 
s ince then, desp i te  the  present  surplus. The a i d  aspect o f  re1  i e f  of 
immediate s u f f e r i n g  w i l l  thus cont inue t o  d i v e r t  a i d  funds from 
investment i n  increas ing food product ion  t o  meeting immediate needs. 
Recent recomnendations emphasize the p r o v i s i o n  o f  food a i d  i n  such a 
way t h a t  i t  w i l l  s t imu la te  r a t h e r  than discourage l o c a l  a g r i c u l t u r a l  
product ion. The income generated from t h e  s a l e  o f  a i d  food s h o ~ ~ l  d be 
used f o r  the  s t a b i l i z a t i o n  o f  food p r i c e s  i n  the  c i t i e s  w h i l e  
guaranteeing a t t r a c t i v e  p r i c e s  as an i n c e n t i v e  t o  farmers. Food a i d  
can a l so  be used i n  the  form o f  wages, u t i l i z i n g  l o c a l l y  a v a i l a b l e  
labour  t o  work on the long-term improvement o f  the  a g r i c u l t u r a l  
p roduct ion  p o t e n t i a l  . One s p e c i f i c  nonagr icul  t u r a l  bo t t leneck  
i d e n t i f i e d  i s  the l a c k  o f  comnunications i n f r a s t r u c t u r e  e s p e c i a l l y  
i n  poor countr ies.  T h i s  n o t  on l y  makes i t  n e a r l y  impossible t o  
provide food a i d  t o  remote areas, b u t  i t  a l s o  h inders poor farmers'  
access t o  ag r i cu l  t u r a l  i n p u t s  such as seeds and f e r t i  1  i zers, and i t  
denies the  poor farmer the  l i n k  t o  a market ing system t o  s e l l  surp lus 
crops and by-products. 
AFNS from the beginning has concentrated on the  type o f  research t h a t  
w i l l  increase the a v a i l a b i l i t y  o f  food t o  r u r a l  poor farmers. How- 
ever, research i n  those coun t r i es  a f f e c t e d  by famine i s  o f t e n  
exceedingly d i f f i c u l  t, and the  long-term improvement o f  the  food pro- 
duc t i on  capac i ty  i n  these coun t r i es  o f t e n  has a lower p r i o r i t y  f o r  
funding than immediate food purchases. As the  r e a l i z a t i o n  by donor 
governments and p r i v a t e  donors i ncreases, t h a t  the short - term pro- 
blems need a long- term, fundamental so l  u t i on ,  more emphasis shoul d i n  
the  nex t  years be g iven t o  p r o d u c t i v i t y ,  an area where AFNS al ready 
has the exper t i se  and the  p o t e n t i a l  t o  expand considerably, i f  the 
funds are made a v a i l  able. I t s  knowledge and past  experience cou ld  
p lay  a lead ing r o l e  i n  e s t a b l i s h i n g  a more product ive  a g r i c u l t u r e  i n  
those coun t r i es  where famine i s  endemic. 
Hea l th  and Education - Development i n  the  area o f  soc ia l  services, 
and espec ia l l y  i n  heal t h  and education, has been much more r a p i d  than 
i n  the  o ther  sectors i n c l  udi  ng a g r i c u l  tu re .  The r a p i d  popu la t ion  
growth i s  n o t  un re la ted  t o  the e a r l y  success i n  many aspects o f  
hea l th  care, and the increase i n  l i t e r a c y  l e v e l  i n  most developing 
coun t r i es  i s  a t t r i b u a b l e  t o  the impact o f  the education systems 
es tab l ished dur ing  the  l a s t  20 years. 'This s i t u a t i o n ,  however, has 
c reated an imbalance s ince soc ia l  serv ices  are c o s t l y  and most 
developing coun t r i es  do n o t  have the means t o  a f f o r d  them. The long- 
term p o s i t i v e  i n f l uence  o f  the progress made i n  hea l th  and educat ion 
on the development o f  these coun t r i es  on the  o the r  hand w i l l  be sub- 
s t a n t i a l  . 'The a v a i l  abi 1 i ty o f  b e t t e r  l o c a l  manpower a t  a1 1 1 eve1 s o f  
education w i l l  have an impact on such areas as research, administ ra-  
t i o n  and government po l i cy .  An improved h e a l t h  s t a t u s  should 
increase the  a v a i l a b i l i t y  o f  labour i n t o  t h e  product ion  process, n o t  
l e a s t  i n t o  ag r i cu l tu re .  Thus, al though the  present  burden o f  inves t -  
ment i n  soc ia l  serv ices  i s  heavy, the  r e t u r n s  i n  the  near f u t u r e  
s h o ~ ~ l d  be great, al though they may  a1 so b r i n g  f a s t e r  popu la t ion  
growth and unemployment o f  educated young people. 
The r o l e  o f  AFNS i n  the  hea l th  sec tor  i s  an i n d i r e c t  one, focus ing on 
n u t r i t i o n  as one o f  the  most basic aspects o f  good heal th.  As o the r  
heal t h  problems are  brought under con t ro l  , ma1 n u t r i t i o n  i s  considered 
t o  remain one o f  t he  b iggest  hea l th  problems. The emphasis o f  AFNS 
' on food product ion t h ~ ~ s  makes a d i r e c t  c o n t r i b u t i o n  t o  b e t t e r  heal th,  
and b e t t e r  hea l th  i n  t u r n  w i l l  he lp  farmers t o  produce more. The 
ever i nc reas ing  standard o f  educat ion i n  developing coun t r i es  i s  a 
p a r t i c ~ ~ l a r l y  b e n e f i c i a l  aspect t o  AFNS, as the  pool o f  w e l l - t r a i n e d  
s c i e n t i s t s  capable o f  1 eading and conduct ing research i s  r a p i d l y  
growing. The e a r l i e r  investment i n  educat ion by T h i r d  World govern- 
ments as we1 1 as the  AFNS t r a i n i n g  i n p u t s  are  now beginning t o  show a 
re turn .  The increas ing c o n t r i b u t i o n  o f  these educated people i n  the  
f i e l d s  o f  app l ied  r u r a l - o r i e n t e d  technology w i l l  i n  t u r n  he lp  t o  
acce lera te  the  output  o f  techn ica l  improvements t o  the  product ion 
processes, especi a1 1 y i n  ag r i cu l tu re .  
Indebtedness - The r a p i d  accumulation o f  debts by developing coun- 
t r i e s  under easy terms has now reached a l e v e l  where both  the  lender 
and the  debtor c o ~ l n t r i e s  are  apprehensive about the  fu tu re .  The 
need f o r  debt s e r v i c i n g  and loan repayment by developing coun t r i es  
m igh t  be a top- leve l  problem concerning o n l y  governments and banks, 
b u t  p o l i c y  decis ions have t o  be made i n  response t o  t h i s  s i t u a t i o n  
which a f f e c t  every aspect o f  t he  economy. I n  order  t o  pay i n t e r e s t  
and repay c a p i t a l  , the  top p r i o r i t y  among t h e  debt-laden coun t r i es  
w i l l  be the  generat ion o f  more f o r e i g n  currency and thus funds w i l l  
have t o  be d i v e r t e d  from o the r  uses. T h i s  w i l l  make these coun t r i es  
expand the  product ion o f  goods t h a t  have a market i n  the  West, espe- 
c i a l  l y  cash crops, na tu ra l  resources, and mineral  s. The a1 ready 
unstable supply-demand s i t u a t i o n  o f  these comnodities can then 
q u i c k l y  l e a d  t o  oversupply and f u r t h e r  reduct ions  i n  p r i c e  and thus 
income. To meet t h i s  repayment demand, resources w i l l  l i k e l y  be 
d i v e r t e d  from such areas as food product ion,  c a p i t a l  investment, and 
the  improvment o f  services. Debt repayment w i l l  a l s o  l i m i t  the  
amount o f  f o re ign  exchange present  f o r  t h e  purchase o f  essen t ia l  i m -  
por ts ,  e s p e c i a l l y  manufactured goods, f e r t i l i z e r ,  o r  machinery neces- 
sary t o  mainta in o r  increase l o c a l  product ion. One i s  the re fo re  
faced w i t h  a s i t u a t i o n  where t h e  economy o f  a whole country i s  pre- 
occupied w i t h  debt repayment a t  t he  expense o f  development, 
investment, and the  needs o f  t he  l o c a l  populat ion.  I n  such an 
atmosphere, a g r i c u l t u r a l  research, education, and the  concerns o f  t he  
poor w i l l  have l i t t l e  place. 
Th is  r e l a t i v e l y  new phenomenon i s  expected t o  have a major negat ive 
i n f l u e n c e  on the  f u t u r e  o f  AFNS. The preoccupation o f  many devel- 
oping coun t r i es  w i t h  debt repayment runs con t ra ry  t o  the  mandate o f  
AFNS, which st resses food product ion, subsi stence a g r i c u l  tu re ,  small - 
scale enterpr ises,  and a focus on the  r u r a l  poor. Pol i c y  dec is ions  
by debt-laden governments ori t he  o ther  hand w i l l  have t o  emphasize 
exports, and thus w i l l  be most i n t e r e s t e d  i n  cash crop product ion on 
a l a r g e  scale, on the  expor t  o f  raw mate r ia l  s and na tu ra l  resources. 
I n t e r e s t  i n  AFNS-type research p r o j e c t s  w i l l  thus be reduced and 
l o c a l  support f o r  a g r i c u l t u r a l  research w i l l  have a low p r i o r i t y .  
Th is  i s  a n t i c i p a t e d  t o  l e a d  t o  i nc reas ing  d i f f i c u l t i e s  i n  conduct ing 
worthwhi le p r o j e c t s  i n  those coun t r i es  t h a t  w i l l  be preoccupied w i t h  
debt  repayments. 
Environment - One o f  t h e  l o s e r s  i n  t h e  r a p i d  development process has 
been the  environment, where defores ta t ion  by l ogg ing  o r  s h i f t i n g  cu l -  
t i v a t i o n ,  over f ish ing ,  and the  expansion o f  a rab le  l a n d  have had a 
severe negat ive impact. Simi 1 a r i  1 y , the p rac t i ces  o f  overgrazi  ng , 
t r e e  c u t t i n g  o f  f irewood, and the excessive use o f  marginal l a n d  may 
have p rov i  ded short -  term benef i ts ,  b u t  w i  11 produce 1 ong-term or  
permanent losses. Many o f  these areas now r e q u i r e  subs tan t ia l  i n p u t s  
t o  r e e s t a b l i s h  what has been l o s t .  On a l a r g e r  scale, the  pressure 
o f  the sheer nurnber o f  people t h a t  need t o  feed themselves may change 
the  environment g l o b a l l y  t o  make i t a c t u a l l y  l e s s  product ive.  A num- 
ber  o f  f r a g i l e  ecosystems have i n c r e a s i n g l y  been destroyed o r  
converted i n  order  t o  produce food which has 1 ed t o  permanent damage 
o f  the  l a n d  through s o i l  eros ion.  The permanent degradation o f  
marginal a g r i c u l t u r a l  l a n d  and o f  watershed areas now demands a 
specia l  e f f o r t  t o  prevent  f u r t h e r  damage and r e s t o r e  degraded areas. 
Emphasis i s  now being g iven t o  the development o f  systems o f  optimum 
1 and use through watershed management, so i  1 p ro tec t i on ,  and the  
combination o f  crop product ion, pasture, and f o r e s t r y  w i t h i n  one 
farming system. Thus, the  s t a b i l i z a t i o n  o f  t he  environment, i t s  
improvement i n  some places, and h a l t i n g  i t s  d e t e r i o r a t i o n  i n  others 
w i l l  become an inc reas ing ly  impor tant  development aspect. 
The r e a l  i z a t i o n  t h a t  i nc reas ing  pressure on the  environment w i  11 
cause a long-term reduct ion  o f  the  product ion p o t e n t i a l  has l e d  AFNS 
t o  pu t  increas ing emphasis on envi ronment-re1 a ted aspects. The sys- 
tems approach t o  ag r i cu l  t u r a l  research i n c r e a s i n g l y  needs t o  take 
enviromental aspects such as s o i l  and water i n t o  account. Emphasis 
i s  i nc reas ing ly  on t r y i n g  t o  r e b u i l d  what has been l o s t ,  and here 
agro fores t ry  p r o j e c t s  t o  rep1 ace the  destroyed vegeta t ion  and r e s t o r e  
s o i l  f e r t i l i t y  are most important.  Most " w i l d  f i s h "  resources are  
a1 ready o v e r u t i l  i z e d  and there  i s  a need t o  p r o t e c t  and manage these 
resources whi 1 e developing a1 t e r n a t i  ve methods f o r  i n t e n s i v e  f i  sh 
c u l  t i v a t i o n .  
This analys is ,  however b r i e f ,  gave some o f  the  major worldwide f a c t o r s  
i n f l u e n c i n g  development, and a look a t  shortcomings o f  the  present  devel- 
opment process i s  important  f o r  deci d i  ng f u t u r e  d i  r e c t i o n .  IDRC, however 
small, i s  an i n t e g r a l  p a r t  o f  the- system and has t o  recognize the forces 
a c t i n g  on the  system if it wants t o  cont inue t o  make the  impact t h a t  i t  
has been able t o  make i n  the  past. 
B. INTERNATIONAL AID SITUATION 
1. Donors 
Before 1960, a i d  t o  developing coun t r i es  was l a r g e l y  i n  t h e  hands o f  
t he  then c o l o n i a l  powers support ing t h e i r  overseas possessions and 
the  USA. A t  t h a t  time, a i d  amounted t o  USD 4.6 b i l l i o n ,  o f  which the  
USA con t r i bu ted  almost 60%. A i d  t o  developing coun t r i es  on ly  gained 
momentum a f t e r  1970--the amount doubled between 1970 and 1975--and 
again between 1975 and 1980. Since then, t o t a l  Organizat ion f o r  
Economic Co-operati on and Devel opment (OECD ) a i  d has remai ned 
constant  a t  about USD 27 m i l l i o n ,  b u t  t h e  c o n t r i b u t i o n s  o f  d i f f e r e n t  
members have changed considerably. Countr ies such as the  
Scandinavian coun t r i es  w i t h  no co l  on i  a1 h i  s t o r y  were n o t  concerned 
w i t h  a i d  before 1960, b u t  now make a considerable c o n t r i b u t i o n ,  as 
does Japan. Since 1980, the  a i d  c o n t r i b u t i o n  o f  a few coun t r i es  has 
decl ined, espec ia l l y  the Un i ted  Kingdom. Th is  s h o r t f a l l  , however, 
was taken up by the  increased c o n t r i b u t i o n  o f  Japan, t h e  USA, and 
Canada, as we l l  as many o f  t he  smal ler  donors, such as I t a l y ,  
F in land,  Aust ra l  i a ,  and Switzerland. With the  advent o f  h igh  o i l  
p r ices ,  a new group o f  coun t r i es  has been enabled t o  make a 
c o n t r i b u t i o n  t o  aid, and w h i l e  many Organizat ion f o r  Petroleum 
Export ing Countr ies (OPEC) members a re  a1 so developing count r ies ,  
Saudi Arabia has become the  second l a r g e s t  donor a f t e r  t he  USA and 
several Gul f s ta tes  make substant i  a1 con t r i bu t i ons .  The i r  sensi - 
t i v i t y  t o  the  cond i t i ons  o f  t h e  w o r l d  o i l  market, however, i s  
a f fec t ing  t h e i r  a i d  which a f t e r  reaching a peak o f  USD 9.6 b i l l f o n  i n  
1980, has dropped t o  USD 6.8 b i l l i o n  i n  1982. (World Development 
Report, 1984) . 
The four major donor coun t r i es  o f  the  OECD--the USA, France, Germany, 
and Japan--together prov ide  68% o f  t h e  t o t a l  a i d  funds and thus p lay  
a major r o l e  i n  the  development assis tance o f  most developing coun- 
t r i e s .  The r o l e  o f  OPEC development a i d  i s  l e s s  obvious and i s  
l i k e l y  t o  be dominated by loans r a t h e r  than techn ica l  assistance. 
The d i r e c t i o n  o f  a i d  f l ow  i s  t o  a considerable e x t e n t  c o n t r o l l e d  by 
t r a d i t i o n a l  i n f l  uence spheres of t h e  main Western count r ies .  Given 
these spheres o f  in f luence,  the  smal le r  European coun t r i es  and Canada 
needed t o  f i n d  a p lace where t h e  presence o f  the  b i g  f o u r  donors was 
n o t  overwhelming. This has been t h e  case e s p e c i a l l y  i n  East  A f r i c a  
and the Caribbean, where the  c o l o n i a l  i n f l  uence was mixed, o r  where 
the former c o l o n i a l  power i s  n o t  i n  a p o s i t i o n  t o  prov ide  aid, such 
as i n  Za7re o r  Mozambique. 
Con t r i bu t i on  t o  a i d  by OECD coun t r i es  i s  o f t e n  measured aga ins t  t h e i r  
Gross Nat ional  Product (GNP) , and a somewhat o p t i m i s t i c  o r i g i n a l  
t a r g e t  s e t  was t o  devote 1% o f  the GNP t o  a id.  I n  1983, the  o v e r a l l  
average was on ly  0.37%, i n f l uenced  main ly  by the  low c o n t r i b u t i o n  o f  
the  USA (0.2481, which desp i te  i t s  h igh  ac tua l  f i g u r e  i s  r a t i n g  
poor l y  on t h i s  comparative basis. The on ly  count ry  t o  be above the  
t a r g e t  i n  1983 was Norway l . l O % ,  w h i l e  coun t r i es  such as t h e  
Netherlands (0.91%) and Sweden (0.88%) are  no t  f a r  from it. Canada 
a t  0.47% i s  above the  average b u t  f a r  from the 1% ta rge t .  
A i d  Recip ients 
The Overseas Devel opment Assi stance (ODA) comni tments o f  a1 1 sources 
t o  i n d i v i d u a l  r e c i p i e n t s  reached a peak i n  1980 w i t h  USD 44.2 b i l -  
l i o n ,  and has s ince been decreasing due t o  t h e  stagnat ing 
c o n t r i b u t i o n  of the  OECD coun t r i es  and lower OPEC funding 
(Geographical D i s t r i b u t i o n  o f  F inanc ia l  Flows, 1984, OECD) . This  
reduct ion  was main ly  f e l t  by the  "Upper Middle Income" countr ies,  
which received 27% l e s s  i n  1983 than i n  1980, and the  "Lower Middle 
Income" coun t r i es  which experienced a l esse r  reduc t ion  o f  14%. I n  
c o n t r a s t  the  "Least Developed Countr ies"  (LLDCs) and the  "Low-Income" 
count r ies  had r e l a t i v e l y  minor reduct ions  between 1980 and 1981 and 
the  amount of a i d  a l l o c a t e d  t o  them has s ince l e v e l e d  out.  
Regional ly,  the most marked decrease was i n  North A f r i c a ,  the Middle 
East, and South America. A1 1 o ther  regions remained f a i r l y  steady, 
b u t  considerable s h i f t s  occurred between the  d i f f e r e n t  count r ies  o f  a 
region. The move away from a i d  t o  h igher income developing coun t r ies  
i n  t imes o f  reduced a v a i l a b i l i t y  o f  resources has thus made i t  
poss ib le  t o  a t  l e a s t  mainta in the  e a r l i e r  i n p u t  i n  the  poorer coun- 
t r i e s  . 
3. M u l t i l a t e r a l  A i d  
Aside from d i r e c t  b i l a t e r a l  aid, country t o  country, there  has been a 
growing c o n t r i b u t i o n  o f  mu1 ti l a t e r a l  aid. The main bodies here are 
the var ious programs o f  the Uni ted Nations concerned w i t h  develop- 
ment, such as UNDP, UNICEF, FAO, UNESCO, and WHO, and f i n a n c i a l  
i n s t i t u t i o n s ,  such as the World Bank and the several regional  
Development Banks, have a l so  grown and make considerable cont r ibu-  
ti ons. Mu1 ti 1 a t e r a l  bodies t h a t  rece ive  increas ing a i d  have been the 
member i n s t i t u t i o n s  o f  the i n t e r n a t i o n a l  a g r i c u l  t u r a l  research system 
(CGIAR), Food Aid, and the Refugee Progranrs. Much o f  t h i s  m u l t i -  
l a t e r a l  a i d  i s  u t i l i z e d  i n  such a way t h a t  the end r e s u l t s  become 
tang ib le  i n  i n d i v i d u a l  countr ies,  b u t  i s  c o n t r o l  l e d  by i n t e r n a t i o n a l  
bodies, who receive t h e i r  opera t ing  funds from donors and d i s t r i b u t e  
the benef i t s  accordi ng t o  t h e i r  speci f i c mandate. 
4. Canadian A i d  
Canada s t a r t e d  t o  become invo lved i n  development a i d  i n  1965. The 
o r i g i n a l  a l l o c a t i o n  o f  USD 96 m i l l  ion,  more than t r i p l e d  by 1970 and 
t r i p l e d  again by 1975, reaching USD 880 m i l l i o n .  From then on, 
growth has been slower, l e v e l i n g  o f f  a t  USD 1.2 b i l l i o n  i n  1981, b u t  
has increased again t o  USD 1.4 b i l l  i o n  i n  1983. Canadian a i d  
expressed as a percentage o f  the GNP reached a peak i n  1975, a t  
0.54%, and has i i n c e  dropped back t o  between 0.42% (1982 1 and 0.47% 
(1983). Th is  places Canada i n  the  middle ranks o f  the  OECD 
countr ies, no t  as h igh as some o f  the  smal le r  European countr ies,  b u t  
we1 1 above the Uni ted Kingdom, Japan, and the Uni ted States. 
Canadian a i d  I n  1983-1984, 1 a rge ly  a1 1 ocated through C IDA ,  was 
$1,813.5 m i  11 ion.  C I D A  expenditures were 1 argel  y d i r e c t e d  through 
b i l a t e r a l  a i d  ($678 m i l  1  i on ,  37%), and t o  mu1 t i 1  a t e r a l  o rgan iza t ions  
($675 m i l l  ion, 37%). Non-Governmental Organizat ions (NGOs) received 
$197 m i l l i o n  (11%), IDRC funding reached $64 m i l l i o n  (4%), and the  
remaining amount was 1 arge ly  taken up by a d m i n i s t r a t i v e  cos ts  (5%). 
D i r e c t  food a i d  was p a r t  o f  several sectors, and amounted t o  $332 
m i  11 i o n  (18%) o f  the  expenditures (CIDA Annual Report, 1983-1984). 
Overal l  C I D A  funding has kep t  i n  step w i t h  the  increase o f  t he  GNP 
and a f t e r  slower growth r a t e s  o f  around 5% i n  1979 and 1980, the  
respect ive  growth r a t e  f o r  1981-1982 was 14.6%; 1982-1983; 12.2%; and 
1983-1984, 7.9%. The a l l o c a t i o n  balance has s h i f t e d  somewhat w i t h  a 
decrease of t he  government t o  government sec tor  ( f rom 43% t o  37%) i n  
favour o f  t he  mu1 ti 1 a t e r a l  sec tor  ( f rom 35% t o  37%) and increases t o  
both NGOs and IDRC. C I D A '  s  mu1 ti 1 a t e r a l  a i d  component was d i r e c t e d  
t o  a considerable e x t e n t  t o  c o n t r i  b u t i  ons t o  i n t e r n a t i o n a l  f i n a n c i a l  
i n s t i t u t i o n s  (35%) and the  Un i ted  Nat ions (19%), w h i l e  the  r e s t  
supported several o rgan iza t ions  f o r  research, heal th, food a id,  and 
refugees. CIDA's c o n t r i b u t i o n  t o  NGOs i s  d i s t r i b u t e d  among over 100 
d i f f e r e n t  o rgan iza t ions  i nvo lved  i n  a v a r i e t y  o f  aspects o f  develop- 
ment, a id,  o r  r e l i e f .  B i l a t e r a l  a i d  o f  C IDA ,  making the  l a r g e s t  
expenditure component, was 1 arge ly  d i  r e c t e d  t o  A f r i c a  (42%) and Asia 
(41%), w i t h  a l esse r  c o n t r i b u t i o n  t o  L a t i n  America (14%). 
C. CURRENT TRENDS I N  FOOD PRODUCTION AND OTHER COMMODITIES 
1. Worl d Food S i  t u a t i o n  
The worldwide system o f  food product ion and consumption i s  i n f l  uenced 
by a mu l t i t ude  o f  f a c t o r s  from c l i m a t i c  i n f l uences  t o  the present  
s t a t e  o f  the wor ld  economy. Despi te f l u c t u a t i o n s  and regional  
d i f fe rences,  the  o v e r a l l  wo r ld  food product ion over the  l a s t  20 years 
has been increas ing a t  a r a t e  o f  about 2.6% per year, s l  i g h t l y  f a s t e r  
than the  growth o f  the  wor ld  populat ion.  For  the  i n d i v i d u a l  person, 
t h i s  can be i n d i c a t e d  as the  number o f  c a l o r i e s  supp l ied  per c a p i t a  
per  day, which has a lso  increased, f o r  t h e  poorest  countr ies,  expres- 
sed i n  percent o f  t he  n u t r i t i o n a l  requirement; i t  rose from 91% i n  
1974 t o  97% i n  1981. For  middle income countr ies,  t he  same increase 
was from 107% t o  Ill%, and f o r  t he  I n d u s t r i a l  Market Economies (IME) 
from 130% t o  132%. These f igures ,  however, cannot h ide  the  f a c t  t h a t  
a considerable p ropor t i on  o f  t h e  wor ld  popu la t ion  remains much below 
the  def ined requirement, and t h a t  w i t h i n  each count ry  a considerable 
segment of the  p o p ~ ~ l  a t i on remains below the  minimum 1 eve1 . Many o f  
t he  poorest coun t r i es  have remained s t a t i c  because the  more s i g n i f i -  
can t  gains were made among the  middle income group. Thus, desp i te  
the  encouraging t rend  o f  i ncreasi  ng food product ion, the  inadequacy 
o f  these advances i s  evident,  as i s  the  f a c t  t h a t  they are n o t  made 
where they are needed most. While e a r l y  increases i n  food product ion 
were l a r g e l y  the  r e s u l t  o f  b r i n g i n g  a d d i t i o n a l  l a n d  i n t o  product ion 
dur ing  the  l a s t  decade, 50% t o  75% o f  the  increase i n  product ion can 
be a t t r i b u t e d  t o  t h e  increase o f  y i e l d ,  most pronounced i n  As ia  and 
the  North Af r ica INear  East region. Th is  has been poss ib le  because o f  
t he  b e t t e r  v a r i e t i e s  and systems developed by the  "Green Revolut ion"  
and t o  a l esse r  e x t e n t  the  increas ing use o f  f e r t i l i z e r s ,  i r r i g a t i o n ,  
and mechanization. Th is  trend, however, has been 1 ess pronounced i n  
A f r i ca ,  and i n  L a t i n  America i s  l i m i t e d  t o  wheat and maize. 
Increased food consumption has no t  been based on h igher  l o c a l  food 
product ion alone, b u t  t o  a considerable ex ten t  on increased food 
imports. Net food imports by developing coun t r i es  have expanded a t  
an annual r a t e  o f  about 15%. The l a r g e s t  growth has taken p lace i n  
the  North A f r i ca IM idd le  East region, w h i l e  n e t  food imports i n  Asia 
have been dec l in ing .  The increas ing demand and use o f  imported 
s tap les  i s  a t t r i b u t e d  t o  r a p i d  urbanizat ion,  t he  s i g n i f i c a n t  
a v a i l  a b i l  i ty o f  capi  t a l  i n  o i l  - e x p o r t i  count r ies ,  t h e  f i nanc ing  o f  
food purchases through aid, and t h e  expansion o f  t h e  a v a i l a b i l i t y  of 
favourable long-term loans. 'This market demand has l a r g e l y  been met 
by the  producers o f  s tap le  food commodities i n  the  developed 
countr ies.  Despi te these new market ing oppor tun i t ies ,  several 
Western coun t r i es  cont inue t o  have ur~niarketable surp lus  food. 
A f t e r  t he  considerable success o f  t he  improvements through 
techno log ica l  change t h a t  have been achieved i n  Asia, the  area o f  
major concern i n  food product ion has now s h i f t e d  t o  A f r i c a .  The 
precond i t ions  t h a t  made these advances possi b l  e i n  Asia, however, are 
n o t  present  i n  A f r i c a ,  as i n f r a s t r u c t u r e  inadequacies h inder  
product ion, a poor market ing system reduces the  p r i c e s  t o  farmers, 
and labour  p r o d u c t i v i t y  i s  low. Cheap food p o l i c i e s ,  compet i t ion  o f  
subsidized imported food, and the  l a c k  o f  i n p u t s  may be f u r t h e r  
d i s incen t i ves  t o  increased product ion. Despi te t h i s  s h i f t  o f  
a t t e n t i o n  t o  A f r i ca ,  Asia cont inues t o  have the  b igges t  inc idence o f  
poverty  and m a l n u t r i t i o n ,  i n d i c a t i n g  problems o f  access by the  poorer 
segments o f  the  popul a t i  on t o  i n c r e a s i n g l y  avai  1 abl e food resources. 
The t rend  t o  use more s tap les  f o r  animal feed t o  c a t e r  t o  a market 
demand f o r  more expensive i tems a l so  removes cerea l  from i t s  use f o r  
d i  r e c t  consumpti on. 
The wor ld  food s i t u a t i o n  i s  thus cha rac te r i zed  by several ser ious 
problems: 
a)  the  i nc reas ing  product ion o f  ce rea ls  by Western coun t r i es  t o  
s a t i s f y  the demand o f  developing coun t r i es  may we l l  be a 
hindrance t o  indigenous increases i n  food product ion; 
b )  purchasing o f  t h i s  food has t o  some e x t e n t  been based on c r e d i t  
t h a t  increased the  indebtedness o f  T h i r d  World coun t r i es  w i thou t  
improvi ng t h e i  r own f u t u r e  product ion  p o t e n t i  a1 ; 
c )  the  increas ing use o f  marginal l a n d  f o r  food product ion i s  
f u r t h e r  degrading t h i s  land, l ead ing  t o  a decrease i n  the  g lobal  
food product ion p o t e n t i  a1 ; 
d) the  poor performance o f  A f r i c a n  a g r i c u l t u r e  and the  success o f  
technol og i ca l  innovat ion  i n  Asia has s h i f t e d  a t t e n t i o n  t o  A f r i c a ,  
b u t  many o f  t he  precond i t ions  t h a t  made inpu ts  i n  Asia a success 
are  n o t  present  i n  A f r i ca ;  and 
e) increas ing food a v a i l a b i l i t y  has n o t  l e d  t o  a more even d i s t r i  bu- 
ti on, and ma1 n u t r i t i o n  has no t  dimi n i  shed. Ins tead an i ncreasi  ng 
segment o f  cereal product ion i s  d i v e r t e d  i n t o  animal product ion.  
To improve t h i s  s i t u a t i o n  there  i s  a need f o r  s p e c i f i c  e f f o r t s  t o  
improve access t o  food f o r  the poor. Th is  i s  seen t o  be poss ib le  i n  
a two-sided approach: on one hand, t h e  answer i s  considered t o  ' l i e  
i n  a decrease o f  t he  product ion c o s t  o f  s tap le  foods through improved 
market i  ng systems' and b e t t e r  product ion technol ogy; on the o ther  
hand, poor people can on ly  gain access t o  food i f  they have the  means 
t o  buy it, which can on ly  come from the la rge-sca le  c r e a t i o n  o f  
employment. The present  wor ld  food t rade  t h a t  seems t o  be o f  mutual 
b e n e f i t  has some inhe ren t  weaknesses, n o t  l e a s t  t h a t  where loans are 
used. The increas ing indebtedness w i l l  c rea te  f u t u r e  problems, and 
t h e  use o f  f o re ign  currency f o r  food purchases prevents t h e i r  use f o r  
investment i n t o  i n f r a s t r u c t u r e  o r  a g r i c u l t u r e ,  investments t h a t  would 
improve the  f u t u r e  i nte rna l  product ion capaci ty .  World food a v a i l -  
abi  1 i ty and e s p e c i a l l y  t he  product ion o f  cerea l  s tap les  are i n t e g r a l  
p a r t s  of t he  very complex wor ld  economic system and a f f e c t  each 
person, espec ia l l y  the  most vulnerable ones i n  the  developing coun- 
t r i e s .  The r e l a t i v e  s t a t e  o f  recession and recovery has an i n f l  uence 
on t r o p i c a l  cash crops; o i l  p r i c e s  and i n t e r e s t  ra tes  a f f e c t  food 
a v a i l a b i l i t y  and food pr ices .  A t  t he  moment, t h e  more p o s i t i v e  eco- 
nomic s i t u a t i o n ,  coupled w i t h  the  s i g n i  f i c a n t  s t r i d e s  i n  food produc- 
t i o n  i n  some developing countr ies,  espec ia l l y  i n  Asia, makes f o r  a 
more o p t i m i s t i c  out look. The new chal lenge has now become A f r i c a ,  
where progress has been l e s s  marked, and the  quest ion o f  a more 
equ i tab le  d i s t r i b u t i o n  o f  t he  advances t h a t  have been made. 
2. Cash Crops 
Given t h e  i nc reas ing  demand f o r  food i n  developing coun t r i es  and some 
comparative advantage o f  product ion o f  these commodities by the 
developed countr ies,  access t o  s t a p l e  foods by poor coun t r i es  depends 
t o  some ex ten t  on t h e i r  purchasing power. Access t o  f o r e i g n  currency 
t o  buy food i s  l a r g e l y  based on those commodities where t r o p i c a l  
coun t r i es  have an advantage, the  product ion  and sa le  o f  t r o p i c a l  
i n d u s t r i a l  crops and the  e x p l o i t a t i o n  o f  t r o p i c a l  t imber and f i s h  
resources. These comnodi t i e s ,  however, a re  very s e n s i t i v e  t o  the  
supply and demand s i t u a t i o n  i n  t h e i r  markets i n  t h e  developed coun- 
t r i e s  and thus on the  r e l a t i v e  v igour  o f  t h e i r  economies. The need 
f o r  f o r e i g n  currency f o r  debt repayment, purchases o f  i n d u s t r i a l  
goods, and f u r t h e r  food purchases forces many developing coun t r i es  
i n t o  p o l i c y  decis ions t h a t  emphasize the  expansion o f  cash crop 
product ion, t h a t  tends t o  l ead  t o  overproduct ion f u r t h e r  depressing 
pr ices .  However, e s p e c i a l l y  i n    at in America and Asia, t he  presence 
o f  a cash crop i n d u s t r y  has been the  d r i v i n g  fo rce  behind the  
establ ishment o f  a t ranspor t ,  marketing, and support  system t h a t  then 
a l s o  bene f i t ed  food product ion.  'The absence o f  such a s ~ ~ p p o r t  
s t r u c t u r e  i n  A f r i c a  i s  considered one o f  t he  main l i m i t i n g  f a c t o r s  
f o r  increas ing the  product ion o f  food. Recent e f f o r t s  i n  estab- 
l i s h i n g  a cash crop indust ry ,  f o r  example c o t t o n  i n  West A f r i ca ,  has 
proved t o  be a d r i v i n g  f o r c e  t o  increase the  product ion  o f  food. 
Thus, the  s t ra tegy  o f  purchasing food by s e l l i n g  cash crops i s  
problemt ic ,  and impor t  s u b s t i t u t i o n  o f  food crops by expanding 
indigenous product ion would prov ide  considerable long-term 
advantages. 
3. Natura l  Resources 
Natura l  resources, e s p e c i a l l y  t imber  and f i s h ,  a1 so depend on the 
i n t e r n a t i o n a l  market s i t u a t i o n ,  b u t  t h e i r  p roduct ion  i s  o f t e n  under 
outs ide  con t ro l  . Poor coun t r i es  general l y  do n o t  have the  means o r  
t he  exper t ise  t o  make optimum use o f  t h e i r  own na tu ra l  resources and 
have t o  depend on i n d u s t r i e s  outs ide  t h e i r  country, w i t h  the  r e s u l t  
t h a t  t h e i r  own c o n t r o l  i s  minimal and t h e  bu lk  o f  benef i ts  tend t o  
accrue t o  the  outs ide  indust ry .  Th is  i s  e s p e c i a l l y  t he  case w i t h  the  
new f i s h i n g  oppor tun i t i es  provided by the  Law o f  the  Sea, which few 
developiqg coun t r i es  a re  ab le  t o  u t i l i z e  t o  t h e i r  own benef i t .  Many 
f i  n i  t e  na tura l  resources are  now be i  ng overexpl o i  ted; many f i sher i  es 
resources are a1 ready f u l l y  u t i  1 i z e d  and f u r t h e r  expansion w i l l  
endanger the  f u t u r e  a v a i l a b i l i t y  o f  t h e  resource. The wor ld  t imber 
market i s  p a r t i c u l  a r i l y  s e n s i t i v e  t o  the  w o r l d  economic s i t u a t i o n ,  as 
the  cons t ruc t i on  indust ry ,  t he  major wood user, i s  vulnerable t o  an 
economic downturn. Competi t ion i n  f o r e s t r y  i s  p a r t i c u l a r l y  strong, 
and a1 though the  resource i s  d im in i  s h i  ng , e x p l o i t a t i o n  o f  t r o p i c a l  
fo res ts  w i l l  cont inue t o  be seen by many developing coun t r i es  as a 
s i g n i f i c a n t  means o f  generat ing f o r e i g n  exchange. The l a r g e s t  p a r t  
of the  natura l  resources u t i l i z a t i o n  sec tor  i s  l a r g e  scale and indus- 
t r i a l ,  and q u i t e  removed from the mandate o f  AFNS. Research here i s  
of very low p r i o r i t y  and the  e x p l o i t a t i v e  nature  o f  these i n d u s t r i e s  
has i n  t h e  past  p u t  l i t t l e  emphasis on resource management o r  
resource rep1 acement. There are, however, speci f i c  areas where poor 
r u r a l  people are  a f fec ted.  It i s  here t h a t  AFNS has concentrated i t s  
e f f o r t s  and w i  11 cont lnue t o  do so. 
D. SUPPORT FOR AGRICULTURE 
1. Development Assistance f o r  Agr icu l  t u r e  
A1 though the  var ious s t a t i s t i c s  may n o t  be compatible, they can s t i l l  
g i ve  some general overview o f  t h e  s i t u a t i o n .  Tota l  a i d  commitments, 
both loans and grants, by OECD i n  1982 i s  given as USD 39.3 b i l l i o n ,  
w h i l e  FA0 gives USD 12.6 b i l l i o n  as the  a i d  a l l o c a t e d  t o  a g r i c u l t u r e  
i n  the  wide sense. Approximately one- th i rd  o f  the o v e r a l l  a i d  i s  . 
thus d i rec ted  toward a g r i c u l t u r e .  Advances made i n  the  areas o f  
heal t h y  education, and communications may have a1 lowed donor agencies 
t o  pu t  more emphasis on a g r i c u l t u r e .  The growth r a t e  o f  expenditure 
fo r  a g r i c u l t u r e  was 10% per annum i n  1978-1980, bu t  slowed t o  5% 
between 1980 and 1982. Between 1974 and 1981, the  emphasis o f  
a g r i c u l  tu re-or ien ted a i d  has sh i f ted ,  w i t h  increases f o r  Asia (42% t o  
51%) and A f r i c a  (21% t o  27%), and a l a r g e  decrease fo r  L a t i n  America 
(24% t o  13%). Food a i d  i s  inc luded i n  these s t a t i s t i c s  and 
con t r i bu tes  about 25% o f  the t o t a l .  
A1 though a i d  i npu ts  t o  a g r i c u l  t u r e  are subs tan t ia l ,  developing 
coun t r i es  a l so  a l l o c a t e  p a r t  o f  t h e i r  own budget t o  a g r i c u l t u r e ,  and 
t h i s  amount i s  considerably l a r g e r  than t h e  a i d  component. I n  pe- 
r i o d s  o f  recession, however, a g r i c u l t u r e  i s  one o f  t he  areas where 
cutbacks tend t o  be made. Between 1978 and 1982, expenditures f o r  
a g r i c u l t l ~ r e  decl ined i n  11 o u t  o f  21 A f r i c a n  count r ies ,  b u t  on ly  i n  
two o u t  of e i g h t  count r ies  i n  Asia. When budget c u t s  are  i n e v i t a b l e ,  
c u r r e n t  expendi tu res  tend t o  be maintained, w i t h  the  resu l  t t h a t  
l i t t l e  i s  l e f t  f o r  c a p i t a l  expenditures. Thus, over the  l a s t  f i v e  
years, capi t a l  expenditures on ag r i cu l  t l ~ r a l  development decl i ned i n  
most A f r i c a n  countr ies.  When the  expenditures are  compared on a per 
cap i ta  basis, few coun t r i es  were ab le  t o  increase t h e i r  funding of 
a g r i c u l t u r e  f a s t e r  than the  growth o f  t h e i r  populat ion.  
Ag r i cu l  t w a l  Research 
A g r i c u l t u r a l  research i s  genera l ly  o n l y  a small component o f  the 
o v e r a l l  expenditures on ag r i cu l tu re ,  as most funds are d i r e c t e d  
toward extension and new developments. Only s i x  developing count r ies  
are considered t o  have a we1 1 -devel oped system o f  a g r i c u l t u r a l  
research i n f r a s t r u c t u r e  and s t a f f i n g .  A f u r t h e r  10 count r ies  may be 
c l a s s i f i e d  as reasonably s t a f f e d  b u t  poor ly  managed, wh i l e  the  o ther  
40 count r ies  t h a t  are o f  a s i z e  t h a t  would warrant  a comprehensive 
nat iona l  research system lack  both  the  necessary manpower and i n f r a -  
s t ruc tu re .  There remain those coun t r i es  t h a t  are too  small t o  
j u s t i f y  t h e i r  own programs, and these need a t  l e a s t  adapt ive research 
c a p a b i l i t y  w i t h  1 i n k s  t o  l a r g e r  research i n s t i t u t i o n s  i n  o the r  coun- 
t r i e s .  
The e a r l y  e f f o r t s  i n  the  development o f  a g r i c u l t u r e  were genera l ly  
d i r e c t e d  toward e s t a b l i s h i n g  an a g r i c u l t u r a l  extension serv ice,  w i t h  
government o f f i c e r s  a1 1 ocated t o  speci f i c  r u r a l  areas o r  s p e c i f i c  
crops. P a r a l l e l  t o  t h i s ,  a system o f  farmer education evolved i n  
many countr ies,  be i t  through "Master Farmer Schemes" o r  demonstra- 
t i o n  farms. Even today, budgetary a l l o c a t i o n  t o  extension i s  almost 
double t h a t  a g r i c u l t u r a l  research, e s p e c i a l l y  i n  A f r i c a .  As the  
shortcomings o f  t h i s  approach have become apparent, considerable 
e f f o r t s  have been made i n  the  l a s t  decade t o  strengthen the research 
sector.  There has been a r a p i d  establ ishment o f  reg iona l  and i n t e r -  
na t iona l  research organ iza t ions  over the past  20 years. 
These nonnational research cent res  have had notable sllccesses i n  the  
product ion and re1 ease o f  h i  gh-y ie l  d ing  ;rap v a r i e t i e s  t h a t  have made 
an impact on a g r i c u l t u r a l  product ion where t h a t  crop was prevalent .  
As more centres were establ ished,  a l e v e l  o f  cooperat ion and coord i -  
n a t i o n  has been c a l l e d  f o r ,  and t h i s  has l e d  t o  the  establ ishment o f  
the Consul t a t i v e  Group on I n t e r n a t i o n a l  Ag r i cu l  t u r a l  Research 
(CGIAR) . I n  1983, there  were 68 a g r i c u l  t u r a l  research i n s t i t u t i o n s  
i n  the  T h i r d  World w i t h  an average annual budget o f  USD 9.3 m a i l  l i o n ,  
the  most prominent a re  the 13 a g r i c u l t u r a l  research i n s t i t u t i o n s  o f  
the C G I A R  system (Non-National I n s t i t u t i o n s  and Research f o r  T h i r d  
Worl d Devel opmen t, 1985, I D R C  , OPE 1. 
With the generat ion o f  these i n i t i a l  r e s u l t s ,  i t  was r e a l i z e d  t h a t  i f  
the  new technology was t o  be adopted i n  o the r  countr ies,  then t h e i r  
na t iona l  a g r i c u l t u r a l  research systems were needed as an essen t ia l  
component both i n 1 ocal i zed adap t a t i  on research and i n  t h e  d i  ssemi na- 
t i o n  o f  the  new technology. Thus, i nc reas ing  support has more 
r e c e n t l y  been d i r e c t e d  toward st rengthening the  na t iona l  research 
c a p a b f l i t y .  P a r a l l e l  t o  t h i s  e f fo r t ,  and desp i te  the  smallness o f  
AFNS, i t  has been poss ib le  t o  i n f l u e n c e  t h e  IARC system and, i n  
con junc t ion  w i t h  o ther  organizat ions,  t o  change t h e i r  d i r e c t i o n  t o  a  
more appl i ed and farmer- 1  inked approach. 
3. Consul t a t i  ve Group on I n t e r n a t i o n a l  Ag r i cu l  t u r a l  Research Sys tem 
The f i r s t  i n t e r n a t i o n a l  cent re  f o r  a g r i c u l  t u r a l  research was estab- 
1  ished by the  Rock fe l l e r  and Ford foundations i n  t h e  P h i l i p p i n e s  i n  
1960, w i t h  i t s  mandate f o r  r i c e  research. A  s i m i l a r  i n s t i t u t e  
working on maize and wheat i n  Mexico s t a r t e d  as f a r  back as 1943 and 
became an i n t e r n a t i o n a l  cent re  i n  1966. By the  l a t e  1960s, the  World 
Bank, Food and A g r i c u l t u r e  Organizat ion o f  t he  Un i ted  Nations (FAO), 
and Uni ted Nations Development Program (UNDP) decided t o  j o i n t l y  
organize t h e i r  1  ong- term support and t o  expand the  i n t e r n a t i o n a l  
a g r i c u l t u r a l  research system t o  cover o the r  top ics .  Th is  r e s u l t e d  i n  
the  formation o f  CGIAR i n  1971, o f  which IDRC i s  founding member. 
The newly formed organ iza t ion  cons is ted  o f  15 donors p rov id ing  a  
budget o f  USD 20 m i l  1  i o n  t o  f o u r  research i n s t i t u t e s .  Aside from 
I n t e r n a t i o n a l  Rice Research I n s t i t u t e  (IRRI ) and Centro I nternacional  
de Mejoramiento de Maiz y T r i g o  (CIMMYT), the  o r i g i n a l  i n s t i t u t e s  
were the  Centro In te rnac iona l  de l a  Papa (CIP) i n  Lima, Peru, working 
on potatoes, and the  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Trop ica l  A g r i c u l t u r e  
( I I T A )  i n  Ibadan, N iger ia .  Since then t h e  CGIAR system has expanded 
t o  13 i n t e r n a t i o n a l  centres; the l a t e s t  one t o  be es tab l  i shed was the  
I n t e r n a t i o n a l  Serv ice  f o r  Nat ional  Ag r i cu l  t u r a l  Research ( ISNAR ) i n  
1980. The budget proposal f o r  1984 was USD 178 m i l l i o n ,  o f  which the  
o r i g i n a l  four i n s t i t u t e s  received an a1 l o c a t i o n  o f  j u s t  over USD 20 
m i l l i o n  each, o r  428, w h i l e  some o f  the  newer ones have much lower 
budgets, especiall ly the  more pure science o r  admi n i  s t r a t i v e  o r ien ted  
ones. 
The funding sources f o r  the  CGIAR o rgan iza t i on  are both i n d i v i d u a l  
Western governments and mu1 ti 1 a t e r a l  o rgan iza t ions  and foundations. 
I n d i v i d u a l  coun t r i es  con t r i bu ted  about 60% o f  the  funds, o f  which the  
. USA made up almost ha1 f. Several developing coun t r i es  such as Ind ia ,  
Mexico, Niger ia,  and the  Phi 1 i p p i  nes have now a1 so s t a r t e d  t o  c o n t r i -  
bute modest amounts. Among the mu1 t i l a t e r a l  bodies, t he  World Bank 
i s  the  major supporter w i t h  11%, w h i l e  UNDP, the  European Economic 
Comnunity (EEC), and OPEC provide lesse r  amounts. Under the  more 
d i f f i c u l t  economic cond i t i ons  o f  t he  recent  years  and t h e  s lack ing  o f  
i n i t i a l  donor enthusiasm, CGIAR may n o t  be ab le  t o  expand as f a s t  i n  
the  f u t u r e  as i t  has i n  the past.  I ns tead  o f  s t a r t i n g  new centres, a 
new concept o f  networks has been developed, where d i f f e r e n t  centres 
w i t h  over lap i n  t h e i r  work can a s s i s t  each other .  A t  t h e  same time, 
many i n s t i t u t i o n s  have themselves become a cen t re  o f  subs id ia ry  
organizat ions,  specia l  i z i n g  i n  one aspect o r  a s p e c i f i c  geographical 
area. 
The main achievements o f  t he  CGIAR system have come from the  work o f  
the  f i r s t  centres i n  the  c r e a t i o n  o f  h igh -y ie ld ing  v a r i e t i e s  o f  r i c e  
and wheat. These new v a r i e t i e s  are now grown on over 30% o f  the  pro- 
duc t ion  area o f  developing coun t r i es  and have had a considerable 
impact on h igher  product ion and thus lower food p r i c e s  and/or h igher  
farm incomes. These new v a r i e t i e s  however have main ly  bene f i t ed  
those areas t h a t  had the  b e n e f i t  o f  eas ie r  access t o  i n p u t s  and 
support, such as an es tab l ished t r a n s p o r t  system, farm c r e d i t  and 
f e r t i  1  i zers, whi 1 e a considerable segment o f  t he  popul a t i  on i n  t h e  
remoter areas was l e s s  ab le  t o  p r o f i t  from t h i s  new technology. 'The 
work o f  i n s t i t u t e s  t h a t  s t a r t e d  more r e c e n t l y  has n o t  y e t  had a s imi-  
l a r  impact, l a r g e l y  because a g r i c u l t u r a l  research may take 10 o r  more 
years  between the  i n 1  t i a t i o n  o f  a research p r o j e c t  and the  widespread 
adaptat ion o f  t h e  new technology. A-t t he  same time, the  e a r l i e r  view 
t h a t  the  successes w i t h  r i c e  i n  Asia cou ld  be repeated i n  o ther  p a r t s  
of t he  wor ld  w i t h  any crop, i f  on ly  the  investment was forthcoming, 
was shown t o  be i n c o r r e c t .  It has been r e a l i z e d  t h a t  r i c e  i n  Asia 
was on ly  successful due t o  a number o f  f a c t o r s  t h a t  are  n o t  present 
i n  A f r i c a .  The approach the re fo re  changed toward more emphasis on a 
systems approach, where a new technological  i nt roduc t ion  t o  be 
adopted needs a whole s e t  o f  o ther  cond i t i ons  and the re fo re  i t  . i s  
necessary t o  make these changes concurrent w i t h  the  s c i e n t i f i c  work. 
Under t h i s  new approach s c i e n t i s t s  i n  many r e l a t e d  research f i e l d s  
have inc reas ing ly  s t a r t e d  t o  work together t o  a r r i v e  a t  a j o i n t  solu-  
t i on .  The system outs ide the s c i e n t i f i c  realm however has proven 
more complex and l e s s  progress has been made on i n c l u d i n g  t h e  farmer 
through the soc ia l  sciences, the  economy, and the  p o l i t i c a l  decis ion-  
making process. 
4. Nat ional  A g r i c u l t u r a l  Research Systems 
The nat iona l  research systems depend on several components i f  they 
are  t o  be e f f e c t i v e .  I n  order t o  ca r ry  o u t  c o s t - e f f e c t i v e  research, 
t h e  a g r i c u l t u r a l  research systems depend on l inkages t o  s c i e n t i s t s  
and organizat ions elsewhere t o  b u i l d  on t h e i r  knowledge and use t h e i r  
r e s ~ ~ l  t s .  Wi th in  t h e i r  country s c i e n t i s t s  need an extension system 
t h a t  l i n k s  them t o  the  farmers, both f o r  the  adaptat ion o f  new tech- 
nology and as a feedback mechanism f o r  eva lua t ion  and new opportuni- 
t i e s .  I n  t h e i r  own research system there  i s  a need f o r  c a p i t a l ,  
i n f r a s t r u c t u r e ,  s t a f f ,  and recu r ren t  expendi ture t o  make i t  
e f f e c t i v e .  Lack o f  r e s u l t s  i s  almost i n v a r i a b l y  the  r e s u l t  o f  a 
s c a r c i t y  o f  these fac to rs  o r  a poor balance among them. 
I n  most developing count r ies  a g r i c u l t u r a l  research i s  under the  
con t ro l  o f  one m in is t r y ,  b u t  i n  some cases i t  i s  shared among several 
m i n i s t r i e s ,  o r  several aspects o f  research r e l e v a n t  t o  ag r i cu l  t u r e  
are  c a r r i e d  o u t  under a wide v a r i e t y  o f  o ther  m i n i s t r i e s .  This 
s i t u a t i o n  has induced considerable i n e f f i c i e n c y  i n  the  use o f  scarce 
manpower, physical  f a c i l  i t i e s ,  and equipment. The d i  spersion o f  
responsi b i  1 i ty has 1 ed t o  obstacles i n  adopt ing an i ntersectora l  
approach and t h e  neg lec t  o f  research on farming systems. I t a l s o  
made i t  d i f f i c u l t  t o  c u r t a i l  t he  d u p l i c a t i o n  o f  e f f o r t .  
There i s  a  wide range o f  research o rgan iza t i on  systems from f u l l  
government c o n t r o l  over a  m ix tu re  o f  s t a t e  and semi-autonomous 
i n s t i t u t e s ,  t o  f u l l y  autonomous organizat ions.  The main arguments i n  
favour o f  de legat ing  opera t iona l  responsi b i  1  i ty f o r  research t o  
autonomous organ iza t ions  are  t h a t  i t provided f o r :  
a  pol  i t i c a l  independence ; 
b) involvement o f  a l l  i n t e r e s t e d  p a r t i e s  through a  governing body, 
l nc l  ud i  ng representa t ives  from research, p lanning , extension, 
farming, agroindustry,  and p o l i t i c s ;  
c )  simp1 i f  i c a t i o n  o f  bureaucra t ic  c o n t r o l s  and procedures; 
d) management by ob jec t ives ;  and 
e )  more a t t r a c t i c e  terms and cond i t i ons  o f  serv ice  f o r  s t a f f .  
Although these systems d i d  n o t  always f u l f i l l  t h e  expectat ions, on 
balance they appeared t o  be the  most e f f e c t i v e ,  desp i te  a  general 
re1 uctance by the  M in i  s t r i e s  t o  cede decision-making power t o  t h e i  r 
governi ng bodies. 
Aside from the  government funded and/or c o n t r o l l e d  sector ,  some 
research i n  a g r i c u l t u r e  i s  a l s o  c a r r i e d  o u t  by u n i v e r s i t i e s  and the  
p r i v a t e  sector.  The l a t t e r  has made a  considerable c o n t r i b u t i o n  i n  
the  areas o f  f e r t i l i z e r  use, crop p ro tec t i on ,  farm mechanization, and 
ve te r ina ry  care. A g r i c u l t u r a l  research by the  p r i v a t e  sec tor  has 
been o f  importance i n  devel oped countr ies,  a1 though even there  i t  has 
never s u b s t i t u t e d  t o  any g rea t  ex ten t  f o r  government-sponsored 
programs. It has had, as ye t ,  1  i t t l e  s i g n i f i c a n c e  i n  most developing 
countr ies.  
Where t r a i n e d  s t a f f  are i n  s h o r t  supply, more e f f i c i e n t  use cou ld  be 
made o f  a v a i l a b l e  u n i v e r s i t y  s t a f f  and post-graduate students f o r  
p r i o r i  ty a g r i c u l t u r a l  research which woul d  he1 p  i n t e g r a t e  them i n t o  
the  na t iona l  research system. For example, i n  one s i t u a t i o n  the 
na t iona l  u n i v e r s i t y  had th ree  PhDs i n  P l a n t  Pathology w h i l e  the  
extensive na t iona l  coordi  nated r i c e  program had no p l  an t  
pa tho log is t .  Many coun t r i es  have more PhDs i n  the  F a c u l t i e s  o f  
A g r i c u l t u r e  than i n  the  a g r i c u l  t u r a l  research system. 
'The high-income coun t r i es  o f  North A f r i c a  and the  Middle East have 
84.5 a g r i c u l t u r a l  s c i e n t i s t s  per m i  11 i o n  populat ion, w h i l e  the  same 
f i g u r e  f o r  middle-income coun t r i es  i s  about 19, and the  low-income 
coun t r i es  o f  South Asia and A f r i c a  have on ly  13 s c i e n t i s t s  (Resource 
A1 l o c a t i o n s  f o r  Nat ional  Agr icu l  t u r a l  Research: Trends i n  the  1970s, 
ISNAR/IFPRI , 1981). Expenditure on a g r i c u l  t u r a l  research shows a  s i -  
m i  1  a r  pa t te rn ,  where p e r  c a p i t a  expendi ture f o r  a g r i c u l  t u r a l  research 
i s  lowest  i n  South Asia w i t h  USD 0.15, wh i l e  low-income A f r i c a n  coun- 
t r i e s  spend USD 0.44 and middle-income A f r i c a n  coun t r i es  USD 1.11. 
Comparable f i g u r e s  f o r  high-income coun t r i es  are USD 2.48 i n  Asia, 
USD 2.42 i n  North Af r ica /Midd le  East, and USD 1.38 i n  L a t i n  America. 
The i n t e n s i t y  o f  a g r i c u l t u r a l  research i n  the  na t iona l  programs i s  
the re fo re  c l o s e l y  r e l a t e d  t o  t h a t  c o u n t r y ' s  r e l a t i v e  weal th o r  GNP. 
A s i m i l a r  r e l a t i o n s h i p  e x i s t s  f o r  the  a l l o c a t i o n  o f  techn ic ians  t o  
s c i e n t i s t s ;  i t  var ies  from 0.32 i n  Togo and Rwanda t o  2.71 i n  Ghana 
and 3.61 i n  Malaysia, a1 though labour  c o s t  and a v a i l a b i l i t y  a re  l o c a l  
f a c t o r s  t h a t  i n f l uence  the  s i t u a t i o n .  O f  more i n t e r e s t  i s  the  
re1 a t i o n s h i  p  between extension s t a f f  and s c i e n t i s t s .  A recornniended 
r a t i o  (World Bank) i s  1:1, b u t  i n  A f r i c a  i t  i s  7:1, i n  South Asia 
4.5:l and i n  Southeast Asia 3: 1. The Near East on the  o the r  hand has 
a  r a t i o  o f  exac t l y  1:1, w h i l e  the f i g u r e  f o r  South America i s  1:1.2, 
i .e., s l  i g h t l y  more s c i e n t i s t s  than extension s t a f f .  The d i s t r i b u -  
t i o n  o f  educational q u a l i f i c a t i o n s  i s  another measure o f  t h e  s t rength  
o f  na t i ona l  a g r i c u l t u r a l  research. For  example, Kenya has among i t s  
research s t a f f  31% PhD, 33% MSc and 33% BSc degrees. Most o ther  
countr ies,  espec ia l l y  the  less-developed ones, would f i t  the  pa t te rn  
o f  Indonesia w i t h  3% PhD, 5% MSc and 92% BSc. Reaching a  h igh  l e v e l  
o f  education i s  l e s s  i n f l uenced  by the  r e l a t i v e  weal th o f  a country 
than the  emphasis on education going back t o  c o l o n i a l  t imes and e a r l y  
independence. Those coun t r i es  where t h e  general education system was 
slower o r  s t a r t e d  l a t e r  now note the  f a s t e s t  growth ra tes  o f  t he  
h igher education l e v e l  groups. The World Bank t a r g e t  o f  20% PhDs, 
however, i s  a l ong  way o f f ,  as the  present  o v e r a l l  d i s t r i b u t i o n  o f  
education l e v e l  s i s  9% PhD, 27% MSc and 67% BSc . 
I n  the  nat iona l  a g r i c u l t u r a l  research systems the  r e l a t i v e  l e v e l  o f  
development, both i n  terms o f  economic s t reng th  and education, 
in f luences the  s t rength  o f  i t s  present  research capaci ty .  Th is  tends 
t o  become a r e i n f o r c i n g  s i t u a t i o n ,  where l a c k  o f  f inance and manpower 
f o r  research means 1 i t t l e  progress i n  a g r i c u l  t u r a l  development, which 
i n  t u r n  slows a coun t ry ' s  o v e r a l l  development. However, t he  o v e r a l l  
growth o f  t he  economy i s  genera l ly  n o t  considered t o  be s t rong ly  
r e l a t e d  t o  the  l e v e l  o f  expenditures i n  research, b u t  t h i s  i s  main ly  
a t t r i b u t e d  t o  t h e  l a g  t ime o f  f i v e  t o  15 years  before  the  research 
r e s u l t s  can be w ide ly  appl ied. 
D i r e c t  funding by a i d  donors t o  na t iona l  a g r i c u l t u r a l  research has 
increased by about 13.5% per year,  and has doubled from USD 250 n i i l -  
l i o n  i n  1975 t o  500 m i l l i o n  i n  1980. The considerable funding needs 
o f  t h e  new CGIAR i n s t i t u t i o n s  d i v e r t e d  some funds from the  na t iona l  
research systems d u r i n g  t h e i r  r a p i d  expansion. With the  recogn i t i on  
t h a t  t he  CGIAR research i n s t i t u t e s  depend on t h e  na t iona l  systems f o r  
adaptat ion research and d isseminat ion o f  t h e  new technology, funding 
has now regained a b e t t e r  balance. The growth r a t e  o f  expenditures 
f o r  a g r i c u l  t u r a l  research has been 7.3% f o r  low-income coun t r i es  
between 1970 and 1980, w h i l e  the  f i g u r e s  f o r  middle-income and high- 
income developirlg coun t r i es  are  9.2% and 15.1%, respect ive ly .  The 
growth r a t e  f o r  t he  number o f  s c i e n t i s t s  on t h e  o the r  hand i s  most 
r a p i d  f o r  m i  dd le- i  ncome coun t r i es  w i t h  a 8.5% annual increase, 
compared t o  4.8% f o r  the  low-income group and 4.5% f o r  high-income 
developing countr ies.  While the  o v e r a l l  expenditures on a g r i c u l  t u r a l  
research as compared t o  the  GDP increased from 0.30% t o  0.56%, 
several countr ies a c t u a l l y  recorded a decrease, such as Za7re 
(-5.2%), S r i  Lanka (-3.8%), Peru ( -4 .5%),  and Zambia (-3.2%). The 
f i v e  str0nges.t countr ies account f o r  62% o f  the  t o t a l  research 
expenditures and 46% o f  the  research manpower. 
I I. HISTORICAL PERSPECTIVES 
A. MANDATE OF THE AGRICULTURE, FOOD AND NUTRITION SCIENCES DIVISION 
1. Cur rent  P o l i c y  and Guidel ines 
When t h e  I n t e r n a t i o n a l  Devel opment Research Centre ( IDRC ) was 
es tab l i shed  through an Ac t  o f  Par l iament  i n  e a r l y  1970, i t was 
envisaged as something unique among i n t e r n a t i o n a l  o rgan iza t ions .  
'This uniqueness i s  s t i l l  one o f  t h e  main s t reng ths  o f  IDRC, and the  
approach o f  combining support  f o r  indigenous researchers w i  t h  
i n s t i t u t i o n  b u i l d i n g  and t r a i n i n g  i s  as app rop r ia te  now than i t was 
i n  1970. To f u l f i l l  t h e  purpose f o r  which IDRC was i n i t i a l l y  
establ ished,  a h ie rarchy  o f  gu id ing  p r i n c i p l e s  was s e t  up, and 
Agr i cu l  tu re ,  Food and N u t r i t i o n  Sciences ( AFNS ) devel oped i t s  own 
gu ide l i nes  s e t  o u t  i n  accord w i t h  t h e  o v e r a l l  d i r e c t i o n  o f  t he  
Centre. One o f  t he  main purposes o f  t h i s  document i s  t h e  eva lua t i on  
o f  t h e  AFNS d i v i s i o n ' s  work over t h e  l a s t  f i v e  yea rs  and a rev iew o f  
i t s  p o l i c i e s  and d i r e c t i o n .  Before t h i s  can be done, a b r i e f  rev iew 
w i l l  be made o f  t he  mandate, mission, and o b j e c t i v e s  o f  t h e  Centre. 
The mandate o f  IDRC i s  " t o  i n i t i a t e ,  encourage, support, and conduct 
research i n t o  the  problems o f  t h e  develop'ing reg ions  o f  t h e  wor l  d  and 
i n t o  the  means f o r  app ly ing  and adapt ing s c i e n t i f i c ,  techn ica l ,  and 
o the r  knowledge t o  the  economic and s o c i a l  advancement o f  those 
regions, and, i n  c a r r y i n g  o u t  those ob jec t i ves :  
a)  t o  e n l i s t  the  t a l e n t s  o f  na tu ra l  and s o c i a l  s c i e n t i s t s  and 
techno1 o g i  s t s  from Canada and o t h e r  count r ies ;  
b)  t o  a s s i s t  t he  developing regions t o  b u i l d  up the  research 
c a p a b i l i t i e s ,  t h e  i nnova t i ve  sk i11  s, and t h e  i n s t i t u t i o n s  
r e q u i r e d  t o  so l ve  t h e i r  problems; 
C )  t o  encourage t h e  coord inat ion  o f  i n t e r n a t i o n a l  devel opment 
research; and 
d) t o  f o s t e r  cooperat ion i n  research on development problems between 
t h e  developed and devel opi  ng regions f o r  t h e i r  mutual b e n e f i t "  . 
IDRC's mission i s  t o  c o n t r i b u t e  t o  development through research and 
research-support ing a c t i v i t i e s .  The Centre aims t o  a s s i s t  i n  
promoting the  indigenously determined soc ia l  and economic advancement 
o f  t he  developing regions o f  t he  world, w i t h  p a r t i c u l a r  focus on the 
poorest  people o f  those regions. 
The p r i n c i p a l  ob jec t i ves  o f  I D R C  are  s t a t e d  as fo l lows:  
a) t o  support research o f  d i r e c t  relevance t o  T h i r d  World develop- 
ment and having d i r e c t  demonstrable l i n k s  t o  the  basic needs o f  
the  poor; and 
b )  t o  a s s i s t  developing coun t r i es  t o  b u i l d  indigenous research and 
research-support ing capaci ty ,  main ly  a t  t h e  na t iona l  , b u t  a1 so a t  
t he  reg iona l  l e v e l ,  and main ly  i n  terms o f  human resources. 
The gu id ing  p r i n c i p l e s  have thus been s e t  out, and provide both the  
framework o f  the  Centre 's  involvement i n  the  development f i e l d  and 
the  reference aga ins t  which the  achievements o f  t he  Cent re 's  work can 
be measured. These guide1 ines  however are n o t  absolute, and the  
degree o f  r e l a t i v e  emphasis i s  l e f t  open. Decis ions need t o  be made 
and cont inuously rev i sed  on such t o p i c s  as the  r e l a t i v e  emphasis on 
app l i ed  versus basic research, emphasis on poor regions o r  na t ions  
versus poor groups w i t h i n  a nat ion,  o r  r e l a t i v e  emphasis on program 
and geographic d i  s t r i  b u t i  on. 
AFNS Mandate and Object ives 
The o r i g i n a l  p o s i t i o n  paper t h a t  s e t  o u t  t he  mandate of t h e  AFNS 
d i v i s i o n  dates from December 1971. I t s  content  and emphasis are as 
r e l e v a n t  and important  now as they were then: 
The program seeks t o  encourage and support  research, 
development, and t r a i  n i  ng designed t o  increase and improve 
the  product ion, p ro tec t i on ,  p reservat ion ,  processing, 
d i s t r i b u t i o n ,  marketing, and u t i l  i z a t i o n  o f  a g r i c u l t u r a l  
commodities of p lan t ,  animal , marine, and f o r e s t  o r i g i n .  
The scope extends t o  cover the  t rans format ion  o f  these com- 
modi t i e s  and t h e  development o f  r e l a t e d  i n d u s t r i  a1 tech- 
nologies. It a lso  embraces the  product ion  o f  food by 
synthesis o r  chemical mod i f i ca t i on  o f  organic and inorgan ic  
substances. 
The scope i s  intended t o  be v e r t i c a l l y  deep r a t h e r  than h o r i z o n t a l l y  
broad. Rather than t o  dabble i ndi  sc r im i  na te l y  throughout the  e n t i  r e  
realm o f  a g r i c u l  t u r a l  , f i s h e r i e s ,  and f o r e s t r y  cormiodi t i e s ,  AFNS i s  
t o  concentrate upon comparat ively few b u t  we l l -de f ined eco log ica l  
regions, a g r i c u l t u r a l  commodities, and systems. The program seeks t o  
encourage and support p r o j e c t s  which are  comprehensively i n teg ra ted  
v e r t i c a l l y  and take equal cognizance o f  t h e  consumer's need and the  
farmer 's  o r  f isherman's p r o d u c t i v i t y .  
Object ives - The s p e c i f i c  ob jec t i ves  o f  t h e  AFNS d i v i s i o n  were s e t  
o u t  t o  be: 
a) t o  i d e n t i f y  and support programs i n  a g r i c u l t u r e ,  food, n u t r i t i o n ,  
and consumer sciences dest ined t o  increase t h e  income and improve 
the  hea l th  and we1 f a r e  o f  r u r a l  communities i n  the  l e s s  developed 
world, and t o  promote research t o  t h i s  end by food and a g r i c u l -  
t u r a l  s c i e n t i s t s  and techno1 o g i  s t s  i n  the  1 ess devel oped coun- 
tri es ; 
b) t o  provide food and a g r i c u l t u r a l  s c i e n t i s t s  throughout the  l e s s  
developed wor ld  w i t h  improved o p p o r t u n i t i e s  and means t o  meet, t o  
intercommunicate, and t o  cooperate i n  sub jec ts  o f  c l o s e l y  r e l a t e d  
research i n t e r e s t  and a c t i v i t y ;  
c )  t o  accelerate the  r a t e  a t  which the  research f i n d i n g s  o f  t he  
i n t e r n a t i o n a l  centres f o r  food and a g r i c u l t u r a l  research are 
t r a n s l a t e d  i n t o  systems o f  technology r e l e v a n t  t o  the  needs o f  
and acceptable t o  r u r a l  comnunities, and t o  encourage and support 
s tud ies  on the  impact o f  these technologies upon the  ma te r ia l  and 
physical  we1 1-being o f  t he  r u r a l  comnuni t i e s  which endeavour t o  
adopt them; and 
d )  t o  s t imu la te  among Canadian food and a g r i c u l t u r a l  s c i e n t i s t s  a 
greater  awareness o f  and i n t e r e s t  i n  i n t e r n a t i o n a l  development 
and t o  mobi 1 i z e  re1  evant Canadian speci a1 i zed know1 edge and 
experience i n  support o f  programs and p r o j e c t s  susta ined by IDRC. 
Ob jec t ive  a) p l  aces emphasis upon r u r a l  devel opment, where the 
h ighes t  - p r i o r i t y  i s  assigned t o  p r o j e c t s  i n  which s c i e n t i f i c  
i n s t i t u t i o n s  i n  the  1 ess developed coun t r i es  engage i n  opera t iona l  
and appl i e d  p r o j e c t s  i n  c lose  assoc ia t ion  w i t h  r u r a l  comnuni t i e s .  
W i th in  a1 1 pro jec ts ,  a subs tan t ia l  t r a i n i n g  component i s  i ncl  uded, 
where under the  guidance and advice o f  s c i e n t i s t s  and techno log is ts  
from both  Canada and the  developlng world, a wide range o f  p r a c t i c a l  
t r a i n i n g  programs f o r  technol og i  s t s  and techn ic ians  i s made possi b l  e 
i n  the  l e s s  developed countr ies,  t o  enable them t o  more e f f e c t i v e l y  
apply new s c i e n t i f i c  knowledge and technol ogies t o  the  greater  
o v e r a l l  b e n e f i t  o f  t h e i r  r u r a l  comnuni ti es. 
Ob jec t ive  b)  seeks t o  increase the  frequency and i n t e n s i t y  o f  i n t e r -  
comnunication and cooperat ion among food and a g r i c u l  t u r a l  s c i e n t i  s t s  
and techno log is ts  i n  l e s s  developed count r ies .  The i n t e n t i o n  i s  t o  
l i n k  a p r o j e c t  w i t h  r e l a t e d  p r o j e c t s  i n  o the r  countr ies,  and t o  make 
i t  poss ib le  f o r  the  s c i e n t i s t s  i n  these p r o j e c t s  t o  meet, observe, 
and discuss each o the rs '  a c t i v i t i e s .  I n  t h i s  fashion, the  d i v i s i o n  
es tab l  i shes a ser ies  o f  i n t e r n a t i o n a l  networks of 1 i k e  p ro jec ts .  
In tercomnunicat ion inc ludes s c i e n t i s t s  from independent i n s t i t u t i o n s  
n o t  necessar i l y  supported by IDRC, b u t  known t o  pursue r e l a t e d  
research a c t i v i t i e s ,  and who, because o f  inadequate resources, a re  
unable t o  meet o r  cooperate i n  any systemat ic  manner. By organ iz ing  
meetings conducted i n  an in formal  atmosphere the  s c i e n t i s t s  can 
exchange in fo rmat ion  r e l a t i v e  t o  t h e i r  research and i d e n t i f y  
oppor tun i t i es  and d i f f i c u l t i e s  i n  t h e i r  research f i e 1  d  deserv ing a  
cooperat ive research e f f o r t .  
Ob jec t ive  c )  i s  concerned w i t h  t h e  e f f e c t i v e  t r a n s f e r  o f  knowledge 
from the  i n t e r n a t i  onal research cent res  t o  t h e  r u r a l  communities. 
T r a d i t i o n a l  , ar t i sana l ,  and c r a f t  i ndus t r i es ,  t h e  01 dest  o f  which 
r e l a t e  t o  food and a g r i c u l t u r e ,  are among those l e a s t  i n f l uenced  by 
modern science. Throughout the  world, a  considerable g u l f  o f  compre- 
hension and c r e d i  b i  1  i ty e x i s t s  between the  snial1 r u r a l  farmers, 
fishermen, m i l l e r s ,  and bakers on one s ide  and the food and a g r i c u l -  
t u r a l  research s c i e n t i s t s  on the  o ther .  It i s  the  purpose o f  t he  
AFNS d i v i s i o n  t o  br idge t h i s  g u l f  by b r i n g i n g  s c i e n t i s t s  and 
techno1 o g i s t s  from l e s s  developed coun t r i es  i n t o  c lose  assoc ia t ion  
w i t h  t h e  i n t e r n a t i o n a l  research centres, and t o  prov ide  them w i t h  the  
resources they need t o  apply t h e  cent res '  research f i n d i n g s  t o  the  
b e n e f i t  o f  t h e i r  r u r a l  comnuni t i e s .  Equa l ly  AFNS endeavours t o  
i n t e r p r e t  t he  needs o f  r u r a l  communities t o  the  i n t e r n a t i o n a l  cent res  
and t o  evaluate the  relevance o f  t h e  cen t res '  programs t o  these 
needs. 
Ob jec t ive  d)  r e l a t e s  t o  t h e  greater  involvement o f  Canadian food and 
a g r i c u l  t u r a l  s c i e n t i s t s  i n  i n t e r n a t i o n a l  devel opment. 'The pr imary 
aim i s  t o  g ive  support t o  the i n i t i a t i v e s  and innova t i ve  s k i l l s  of 
s c i e n t i s t s  i n  the  l e s s  developed count r ies ,  and i t  i s  t o  then1 t h a t  
AFNS assigns the  major r e s p o n s i b i l i t y  f o r  de f i n ing ,  organizing, and 
managing pro jec ts .  Nonetheless, appl i e d  research must o f t e n  be 
preceded o r  susta ined by spec ia l i zed  research studies, f o r  which 
there  are  no f a c i l i t i e s  i n  the l e s s  developed count r ies .  S c i e n t i s t s  
there  o f t e n  work i n  small and i s o l a t e d  groups, and need . in terac t ion  
w i t h  o ther  researchers work ing on s i m i l a r  problems. 
Program Strategy and P r i  o r i  t i e s  
The s t ra tegy  o f  the  d i v i s i o n  i s  t o  support indigenous app l ied  
research c a r r i e d  o u t  i n  c lose  assoc ia t ion  w i t h  the  r u r a l  communities 
who are  t o  use and b e n e f i t  from the  research. R e l a t i v e l y  few 
research i n s t i t u t i o n s  i n  developing coun t r i es  possess the  f a c i l  i t i e s  
and the  resources t o  c a r r y  o u t  research i n  adequate breadth and depth 
t o  make s i g n i  f i c a n t  techno1 og ica l  progress possib le.  Because o f  t h i  s  
the  d i v i s i o n  i s  support ing more advanced research i n  i n t e r n a t i o n a l  
and reg iona l  research centres, research upon which nat iona l  research 
programs can draw f o r  new knowledge, improved techniques, super ior  
mater ia ls ,  and t r a i n i n g .  P ro jec ts  chosen f o r  AFNS support a t  i n t e r -  
na t i ona l  and reg iona l  centres are d i  r e c t l  y  re1 evant and compl ementary 
t o  s p e c i f i c  research p r o j e c t s  and networks, spread among several 
developing countr ies.  
The d i v i s i o n  assigns i t s  h ighest  p r i o r i t y  t o  the  r u r a l  c o r n u n i t i e s  o f  
t he  semi-ar id regions o f  t r o p i c a l  A f r i c a ,  Asia, and L a t i n  America. 
Trop ica l  A f r i c a  i n  p a r t i c u l  a r  , cover ing several angl ophone and 
francophone countr ies,  inc ludes some o f  the  poorest  and most techno- 
1 og ica l  l y  underdeveloped r u r a l  peopl es i n  the  worl  d. The Sahel 
drought and o the r  more recen t  famines have made AFNS g ive  even more 
a t t e n t i o n  t o  the  semi-ar id regions o f  t he  world, as the  one s p e c i f i c  
environment where hunger and poverty are most prevalent.  AFNS has 
thus p u t  specia l  emphasis on the  sub-Sahara region,  East  A f r i ca ,  and 
the  nor theastern p a r t  o f  t he  A f r i c a n  cont inent .  Yet the  very poverty 
of these count r ies  o f t e n  h inders the  actual  successful c a r r y i n g  o u t  
of research and i t  i s  here t h a t  nonnational research cent res  are 
espec ia l l y  useful. Considerable work i s  now being done by I ITA, the  
I n t e r n a t i o n a l  Centre f o r  A g r i c u l t u r a l  Research i n  Dry Areas ( ICARDA) , 
and the  I n t e r n a t i o n a l  Crops Research I n s t i t u t e  f o r  t h e  Semi-Ari d 
Tropics (ICRISAT), being the  centres w i t h  a specia l  emphasis on 
semi-ari d  countr ies.  The i n t e r n a t i o n a l  cent res  have the  abi  1 i ty t o  
conduct very deta i led ,  region-wide research, n o t  f e a s i b l e  i n  most 
na t i ona l  centres. 
The food and a g r i c u l t u r a l  sciences i n  Canada a re  h i g h l y  developed and 
many Canadian u n i v e r s i t i e s  and government i n s t i t u t i o n s  can demon- 
s t r a t e  an except ional  competence which spans a broad spectrum o f  
know1 edge and experience. 'The cont inued coopera t i  on o f  u n i v e r s i t i e s  
and o the r  centres o f  s p e c i a l i z a t i o n  provides the  AFNS d i v i s i o n  and 
the  p r o j e c t s  w i t h  a more complete and comprehensive exper t i se  than 
cou ld  be a f fo rded  by employing s c i e n t i s t s  permanently w i t h i n  the  
Centre. A decade ago, Canadian u n i v e r s i t i e s  p layed a b i g  r o l e  i n  
t r a i n i n g  young s c i e n t i s t s  from developing count r ies .  Now t h a t  the  
oppor tun i t i es  f o r  t r a i n i n g  i n  developing coun t r i es  have expanded, the  
r o l e  o f  Canadian u n i v e r s i t i e s  i n  t h i s  aspect o f  development has been 
reduced. Ins tead t h e i r  considerable experience and capaci ty i n  
research and the  c o n t r i b u t i o n  t h i s  cou ld  make t o  development i s  
i nc reas ing ly  being recognized. The need t o  1 i n k  more soph is t i ca ted  
research needs i n  developing coun t r i es  w i t h  the  proven capac i ty  o f  
Canadian u n i v e r s i t i e s  has thus l e d  t o  the  establ ishment o f  the  
Canadian Cooperative Program. Under it, research i s  funded a t  
Canadian i n s t i t u t i o n s  based on a recognized need from a research 
i n s t i t u t e  i n  a developing country. Of ten  the  work i s  shared and has 
f requen t l y  1 ed t o  c l  ose cooperat ion between t h e  s c i e n t i  s t s  f o r  t h e i r  
mutual bene f i t .  Apprec ia t ing  each o the rs '  c o n t r i b u t i o n  has i n  
several instances l e d  t o  the  expansion o f  t he  o r i g i n a l  work and t o  
the  cont inued cooperat ion between such i n s t i t u t i o n s  outs ide  o f  AFNS- 
funded p ro jec ts .  
Over the  pas t  f i v e  years, considerable changes have taken p lace i n  
response t o  a s h i f t  i n  emphasis o f  t he  p r i o r i t i e s  w i t h i n  AFNS. The 
t r e n d  toward farming systems made i t  necessary t o  incorpora te  both 
the  animal and the  p l a n t  components i n t o  the  new Crop and Animal 
Product ion Systems (CAPS program, which has been a notab le  i n f l  uence 
i n  changing the  o r i e n t a t i o n  o f  several research organ iza t ions  toward 
farming systems. The r e a l i z a t i o n  t h a t  t he  ob jec t i ves  o f  AFNS are n o t  
au tomat ica l ly  achieved through the  generat ion o f  new techno1 ogy has 
l e d  t o  more emphasis on the  economic aspects o f  research and the  
appl i c a t i o n  o f  research resu l t s .  I f  techn ica l  innovat ions do n o t  
b r i n g  an economic advantage t o  the  farmer, they may no t  be considered 
t o  have reached the se t  object ives.  
B. PROGRAM DEVELOPMENT AND DELIVERY 
1. Program Growth and Expansion 
AFNS began w i t h  a phi losophy o f  support ing research pro jec ts ,  l e d  and 
managed by indigenous s c i e n t i s t s  i n  the developing worl  d. Such 
p ro jec ts  were usua l l y  re1 a t i v e l y  small and t h e i r  s c i e n t i  s t s  o f t e n  
young, needing sympathetic encouragement and advice. The t a r g e t  
populat ion was the  small c u l t i v a t o r s  o f  the  developing world, 
espec ia l l y  i t s  subsistence farmers, and the  semi-ari d t r o p i c s  were 
i d e n t i f i e d  as an area o f  specia l  need. The key requirement was t o  
i d e n t i f y  p r o j e c t  leaders, l o c a l  s c i e n t i s t s  who would be both 
q u a l i f i e d  and ava i lab le  t o  undertake pro jec ts .  As a r e s u l t ,  AFNS i s  
responsive ra the r  than steer ing,  and i t s  evo lu t i on  over the past  
15 years i s  thus as much a func t ion  o f  outs ide in f l uence  as i n t e r n a l  
decis ion making. AFNS had i t s  mandate, object ives,  and s t r a t e g i e s  
we l l  def ined from the s t a r t  and these have n o t  e s s e n t i a l l y  changed. 
They were, however, formulated t o  f i t  i t s  responsive r o l e  and a l l ow  
considerable f l e x i b i l i t y  i n  emphasis and d i r e c t i o n .  'The requests 
from researchers t o  which AFNS responds r e f l e c t  p r i o r i t i e s  and 
i n t e r e s t s  o f  the  s c i e n t i s t s  themselves, as we l l  as t h e i r  i n s t i t u t i o n s  
and t h e i r  government. On the s ide o f  AFNS, one major i n f l uence  on 
growth and expansion has been the resources made ava i lab le  t o  the  
d i v i s i o n .  A shortage o f  program o f f i c e r s  i n  many programs and 
regional  of f ices has r e s u l t e d  i n  fewer p r o j e c t s  generated from these 
areas than would be desirable.  Despi te t h i s ,  there  are f a r  more 
requests f o r  general ly  very v a l i d  research p r o j e c t s  than there  are 
funds ava i lab le  t o  AFNS. Th is  causes the re fusa l  o f  many p r o j e c t s  
and r e s t r i c t i o n s  on others. 'The growth and expansion o f  
the  AFNS d i v i s i o n  has thus been a m ix tu re  o f  s e t t i n g  p r i - o r i t i e s ,  
making best  poss ib le  use o f  the  l i m i t e d  resources, and responding t o  
outs ide  changes o f  emphasis and d i r e c t i o n .  
Crops and Animals - The concerns o f  a g r i c u l t u r e  have been c e n t r a l  t o  
the  AFNS d i v i s i o n  from the s t a r t ,  where i t s  i n i t i a l  involvement i n  
research p r o j e c t s  w i t h  I R R I  on r i c e  and CIMYT on t r i t i c a l e  s e t  t he  
d i r e c t i o n  f o r  i t s  crops research program. L ives tock  was the o the r  
d i s c i p l  i n e  supported ea r l y ,  w i t h  emphasis on r o o t  crop11 ives tock  
p r o j e c t s  and pastures. The program "Rural Devel opment Systems" 
r e f l e c t e d  the  emphasis on a systems approach and the  a n t i c i p a t e d  
support of several new r u r a l  development systems p ro jec ts .  By 
1973-1974, the  th ree programs were almost the  same s ize.  The crop 
sec tor  i n  the  i n i t i a l  years  was n o t  o n l y  a p a r t i c i p a n t  i n  the  
founding o f  some new i n t e r n a t i o n a l  a g r i c u l t u r a l  research centres, b u t  
con t r i bu ted  t o  t h e i r  opera t iona l  funding. I n  1975-1976, however, 
p o l i c y  changes phased o u t  d i r e c t  support f o r  t h e  cent res  and replaced 
t h i s  w i t h  funding f o r  s p e c i f i c  p r o j e c t - o r i e n t e d  work. A t  the  same 
time, the  crops program def ined i t s  major areas o f  emphasis as the  
semi-ar id t r o p i c s  and neglected crops, moving away from r i c e  and 
wheat. "Rural Development Systems" changed t o  "Rural Farmi ng 
Systems" a f t e r  an eva lua t ion  and the  use o f  by-products f o r  animal 
feeds became a new t o p i c  f o r  the  animal program. I n  the f o l l o w i n g  
year, the  separat ion of crops and systems was no longer  considered 
usefu l  and the  two became a new program: "Crops and Cropping 
Systems" i n  1976-1977. Th is  r e f l e c t e d  t h e  s t a r t  o f  a con t inu ing  
t rend  toward i n t e g r a t i o n  and away from s i  ngl  e-crop research. 
A f t e r  f i v e  years o f  operat ion, AFNS saw new needs and was ab le  t o  
respond t o  them. The r e s u l t s  achieved by the  i n s t i t u t i o n s  o f  t he  
CGIAR system were n o t  being disseminated as ant ic ipa ted;  an impor tant  
new task f o r  AFNS ,was t o  focus on stengtheni ng the na t iona l  research 
systems and on a s s i s t i n g  i n  the  d isseminat ion o f  t he  r e s u l t s  achieved 
by the I n t e r n a t i o n a l  Ag r i cu l  t u r a l  Research Centre (IARC) . The 
l i n k i n g  o f  s c i e n t i s t s  and i n s t i t u t i o n s  i nvo lved  i n  s i m i l a r  work was 
I 
another new need and AFNS responded through the  es tab l  i shment, 
support, o r  funding of several networks. When the  "Animal Product ion I 
Program" found t h a t  t he  animal component o f  i t s  r o o t  crops/animal 
feed p r o j e c t s  was d imin ishing,  t he  r o o t  crops research was taken over I 
by the  Crops program, thus i nc reas ing  i t s  a l ready considerable s i ze  
f u r t h e r .  By 1980-1981, the  Crops program cont inued i t s  move toward a 
I 
systems approach and s t a r t e d  t o  look a t  i n t e g r a t i n g  some p r o j e c t s  i n  
c rop product ion w i t h  animal s, f o res t r y ,  f i s h e r i e s ,  o r  post- harvest  
I 
technology. Emphasis on the  major cerea ls  cont inued t o  decl i ne, 
w h i l e  work was inc reas ing  on o i l  seeds, minor crops, and legumes. 
Dur ing t h i s  period, t he  Animal Product ion program kep t  concent ra t ing  
on pasture improvement and the  use o f  by-products, b u t  s h i f t e d  i t s  
emphasis away from the  i n t r o d u c t i o n  o f  e x o t i c  breeds t o  the  improve- I 
ment o f  l o c a l l y  adapted animals. The animal h e a l t h  component had 
never been s t rong and on ly  very few s p e c i f i c  hea l th - re la ted  products , 
were funded. New areas o f  involvement were added t o  the  Crops 
program i n  1982-1983, w i t h  tne  i n c l u s i o n  o f  bananas and the  s p e c i f i c  
I 
crops o f  the  Andean region,  as we l l  as a s o i l  and water group. 
Animal product ion moved towards cooperat ion w i  t h  Fo res t r y  i n  p r o j e c t s  
I 
on fodder t rees.  F i n a l l y ,  i n  1984-1985, i n  response t o  increas ing 
over lap and systems emphasis the  Crops and the  Animals programs were 
j o i n e d  t o  become "Crop and Animal Product ion Systems". 'This i s  now I 
the  l a r g e s t  program w i t h  over 60% o f  the  d i v i s i o n ' s  budgetary 
a1 1 ocat ion  and 13 subgroups. I 
Food and N u t r i t i o n  - 'The i n i t i a l  makeup o f  AFNS conta ined two food 
re1 a ted programs, Food Processing, and Food Pro tec t i on  and Storage. 
I n  the l a s t  15 years, they have evolved most and a1 ready by 1973-1974 
the  programs changed t o  N u t r i t i o n  and Home Sciences. For  several 
years, t h e i r  budget a l l o c a t i o n  was very small, and few p r o j e c t s  
mater ia l i zed,  wh i l e  the  p r o j e c t s  concerning post-harvest  techno1 ogy 
were a t  t h i s  t ime under the  Crops program. I n  1974-1975, these 
a c t i v i t i e s  were taken over by the  Food program, which changed i t s  
name t o  "Food and N u t r i t i o n  Sciences" r e f l e c t i n g  the  new component o f  
post-harvest technology. Dur ing  the  f o l l o w i n g  years t h e  considerable 
problems o f  developing coun t r i es  i n  post-harvest  l o s s  prompted a 
st rengthening o f  these aspects. A t  t h e  same time, the  absence o f  
research i n s t i t u t e s ,  f a c u l t i e s ,  and s c i e n t i s t s  i n  home sciences and 
n u t r i t i o n  i n  developing coun t r i es  made the  generat ion o f  p r o j e c t s  i n  
these areas d i f f i c u l t ,  desp i te  t h e  i nc reas ing  emphasis on women. 
N u t r i t i o n  i n  i t s  "Western" d e f i n i t i o n  o f  qua1 i ty, n u t r i e n t  
d i s t r i b u t i o n ,  and food a d d i t i v e s  was a l s o  found l e s s  r e l e v a n t  t o  
developing coun t r i es  than simply the  amount o f  food ava i lab le ,  an 
area where CAPS and F i s h e r i e s  were a c t i v e .  Th is  l e d  t o  the  main 
involvement o f  the  program i n  post-product i  on aspects, u n t i  1 i n  
1978-1979 the  name o f  t he  program was a c t u a l l y  changed t o  "Post- 
p roduct ion  Systems", which cont inued t o  i n c l u d e  aspects o f  n u t r i t i o n  
and home science. Here food processing, dry ing,  and storage o f  
a g r i c u l t u r a l  produce became major topics,  and more emphasis was pu t  
on the  post-product ion food system as a whole, r a t h e r  than on 
component techno1 ogy. 
By 1982-1983, t h i s  program was ab le  t o  e s t a b l i s h  r u r a l  processing 
technology t h a t  provided n o t  on ly  food i n  a consumer acceptable form, 
b u t  t h i s  new processing system became an i n c e n t i v e  t o  increas ing 
a g r i c u l t u r a l  product ion and t h e  establ ishment o f  a r u r a l  manufac- 
t u r i n g  and processing indust ry .  I n  t h e  l a s t  years, t he  program has 
cont inued t o  p u t  more emphasis on energy t o p i c s  r e l a t e d  t o  the  
storage, preservat ion,  and d r y i  ng o f  crops. 
F i s h e r i e s  and Fores t ry  - These two programs were es tab l i shed  somewhat 
l a t e r  than the  i n i t i a l  Crops program and have remained r e l a t i v e l y  
unchanged over the period, al though emphasis on var ious subsectors 
has a1 tered. The F ishe r ies  program from 1973-1974 onward made 
aquaculture a main area o f  i n t e r e s t ,  and by 1976-1977 a l s o  was 
invo lved  i n  the  u t i l i z a t i o n  of by-catch and f i s h  processing. The 
main areas o f  aquaculture concerned the  growing o f  mol luscs and the  
induced spawning o f  f i s h  su i  tab1 e f o r  cu l  t u re ,  the  main bot t leneck  t o  
aquaculture. Major breakthroughs i n  t h i s  area a l lowed a change of 
emphasis toward the  es tab l  ishment o f  b e t t e r  technologies f o r  f i s h  
product ion systems and mar icul  ture.  Most r e c e n t l y  coasta l  f i s h e r i e s  
and a focus on h igh-pr iced species f o r  sa le  r a t h e r  than home consump- 
t i o n  have become more prominent. 
I n  Forestry,  the  e a r l y  d i r e c t i o n  was toward the  a f f o r e s t a t i o n  o f  
semi-ar id areas and the  u t i l i z a t i o n  o f  secondary and o f t e n  wasted 
t r e e  species. By 1975-1976, a new emphasis on the  use o f  t rees  i n  
a g r i c u l t u r e  was the  s t a r t  o f  involvement i n  an area o f  f o r e s t r y  
research t h a t  has increased i n  importance s ince then, e s p e c i a l l y  
through the funding o f  ICRAF s ince 1979-1980. Fur ther  oppor tun i t i es  
du r ing  t h i s  t ime invo lved  the  improvement o f  t r o p i c a l  t r e e  species 
and the  growing o f  t r e e s  f o r  food and forage. By 1980-1981, the  
Fores t ry  program saw i t s  main a c t i v i t y  i n  the  area o f  soc ia l  f o r e s t r y  
t o  he1 p poor r u r a l  comnuni t i e s  w i t h  t h e  p r o v i s i o n  o f  fue l  , f r u i t ,  and 
fodder. I t s  l i n k s  w i t h  a g r i c u l t u r e  became c l o s e r  through work on 
ag ro fo res t r y  systems and more recen t l y  through p r o j e c t s  on envi ron-  
mental p ro tec t ion .  
Ag r i cu l  t u r a l  Economics - Concern f o r  the acceptabi 1 i ty, val ue, and 
p r o f i  t a b i  1 i t y  o f  newly generated techno1 ogy became more prominent, 
once t h e  e a r l y  research p r o j e c t s  had achieved t h e i r  techn ica l  goals 
b u t  s t i l l  d i d  n o t  have r e s u l t s  appropr iate,  economical ly and 
s o c i a l l y ,  t o  the  product ion system. 'This led, i n  1978-1979, t o  the  
establ ishment o f  t he  A g r i c u l t u r a l  Economics Group. Th is  group had no 
separate budget, b u t  was t o  be p a r t  o f  many p r o j e c t s  o f  t he  o ther  
programs, cover ing aspects o f  p r o j e c t  economics, p r o j e c t  eva luat ion ,  
and program ana lys i s  and planning. I n  1983-1984, due t o  i t s  main 
focus on post-product ion economics, t he  AEG became p a r t  o f  the  
Post-Product ion Systems program, w i t h i n  which funds were a1 1 ocated t o  
ac tua l  economics p ro jec ts .  I n  1984-1985, t h e  economic sec t ion  became 
t h e  f u l l  Ag r i  cu l  t u r a l  Economics program, b u t  cont inued i t s  former 
r o l e  o f  p rov id ing  an economic component t o  t h e  o the r  programs a t  a 
much e a r l i e r  p o i n t  i n  the  research process. 
Canadian Cooperat ive Program - A t  t he  Un i ted  Nat ions Conference on 
Science and Technology f o r  Development (UNCSTD) he ld  i n  A u s t r i a  i n  
1979, the  Government o f  Canada announced the  adopt ion o f  a p o l i c y  
encouraging the  appl i c a t i  on o f  Canada' s domestic research and devel- 
opment c a p a b i l i t y  t o  the s o l u t i o n  o f  problems o f  developing coun- 
t r i e s .  IDRC was i n v i t e d  t o  become the foca l  p o i n t  o f  t h i s  new 
a c t i v i t y .  I n  order  t o  de f ine  the  r o l e  and p r i o r i t i e s  o f  t h i s  new 
program i n  a g r i c u l t u r a l  sciences, the  AFNS d i v i s i o n  h e l d  a Symposium 
i n  Ottawa i n  November 1980. The symposium p a r t i c i  pants i n c l  uded 
Canadian s c i e n t i s t s  o f  d i  s c i  p l  i nes  r e l a t e d  t o  a g r i c u l t u r e  and food 
from u n i v e r s i t i e s  and government departments, together  w i  t h  re- 
searchers from developing coun t r i es  and i n t e r n a t i o n a l  a g r i c u l t u r a l  
research centres. An advi  sory comni t t e e  was es tab l  i shed t o  review 
a l l  t he  research proposals submitted t o  t h e  d i v i s i o n  f o r  funding 
through t h i s  new program. 
The Cooperative Programs were se t  up w i t h  these ob jec t i ves :  
a )  t o  promote research c o l l a b o r a t i o n  between groups i n  Canada and 
those i n  the developing world, i n  the  execut ion o f  p r o j e c t s  t h a t  
address problems o f  T h i r d  World devel opment; 
b )  t o  develop the  s c i e n t i f i c  and techno log ica l  research capac i ty  o f  
t he  p a r t i c i p a t i n g  'Third World i n s t i t u t i o n s  by improving t h e i r  
oppor tun i t i es  f o r  c o l l a b o r a t i o n  w i t h  the Canadian p a r t  o f  the 
i n t e r n a t i o n a l  s c i e n t i f i c  comnuni ty; 
c )  t o  c reate  channels o f  communication among s c i e n t i s t s  through 
which the  r e s u l t s  o f  successful  research i n  Canada can be 
t rans fe r red  t o  researchers i n  the  'Third World; 
d )  t o  i n f l uence  the d i - rec t i on  o f  Canadian research toward T h i r d  
World concerns. 
For the  f i r s t  two years, t he  Cooperat ive Programs' funds were 
administered through the  AFNS Program D i r e c t o r ' s  O f f i ce .  A  program 
o f f i c e r  was then appointed t o  be responsib le f o r  a l l  cooperat ive 
p ro jec ts  o f  the d i v i s i o n .  More recen t l y  the  Cooperative p r o j e c t s  
have been c l o s e l y  i n t e g r a t e d  i n t o  t h e  r e g u l a r  programs o f  the 
d i v i s i o n  and the respect ive  associate d i r e c t o r s  and program s t a f f  are 
c l o s e l y  i n v o l  ved i n  t h e  development and mon i to r i ng  o f  cooperat ive 
p r o j e c t s  p e r t a i n i n g  t o  t h e i r  f i e l d  o f  exper t ise .  Through t h i s  
program, Canadian researchers have excel 1  e n t  oppor tun i t i es  o f  making 
s i g n i f i c a n t  c o n t r i b u t i o n s  t o  a g r i c u l  t u r a l  development i n  the T h i r d  
Worl d. 
Networks - I n i t i a l  research p r o j e c t s  focused on a  s p e c i f i c  problem o r  
a  s p e c i f i c  area, b u t  w i t h  the  establ  ishment o f  t he  IARCs, w i t h  a c t i v e  
support fronl AFNS, development research became much more in tens i ve .  
The f i n a n c i a l  support o f  these cent res  was a  s p e c i f i c  i t e m  o f  the  
AFNS budget from 1973-1974 t o  1976-1977, a f t e r  which support f o r  the  
centres became s p e c i f i c  and p r o j e c t  or iented,  and l i n k i n g  them t o  
farmers became more essent ia l .  By 1979-1980, i t became c l e a r  t h a t  
j u s t  supply ing funds and l i ia ter i  a1 s  t o  s c i e n t i s t s  i n  developing coun- 
t r i e s  was no t  enough t o  achieve the  a n t i c i p a t e d  r e s u l t s  and t h a t  
p r o j e c t s  needed more support. To prov ide  t h i s ,  AFNS s t a r t e d  t o  bui  1  d  
networks between p r o j e c t s  o f  s i m i l a r  work t o  enable mutual support 
and the exchange o f  i n fo rma t ion  and mate r ia l  s. Several o f  the  
networks were provided w i t h  a  f u l l - t i m e  coordinator ,  b u t  t he  program 
o f f i c e r s  i n  f i e 1  d  p o s i t i o n s  remained inst rumental  i n  support ing 
e x i s t i n g  networks and e s t a b l i s h i n g  new ones. 
Program St ruc ture  and Adliiini s t r a t i v e  Organizat ion 
Over the review period, AFNS has changed considerably i n  response t o  
d i f f e r e n t  needs and demands. The separat ion o f  Crops and Animals 
becaliie l e s s  usefu l ,  and thus the  two programs were merged i n t o  Crop 
and Animal Product ion Systems (CAPS 1. The increas ing importance o f  
economic aspects o f  research l e d  t o  Ag r i cu l t u ra l  Economics (AE) 
becoming a  new program. New oppor tun i t ies  f o r  j o i n t  pro jec ts  w i t h  
Canadian i n s t i  t u t l ons  were opened w i t h  the  establishment of the 
Cooperative Program. With these recent changes, the s t ruc tu re  o f  the 
AFNS d i v i s i o n  now cons is ts  o f  f i v e  f u l l y  establ ished programs, 
a1 though t h e i r  s ize and o r i en ta t i on  d i f f e r  consi derably. While CAPS, 
Forestry, and F isher ies  are l a r g e l y  the i n i t i a l  independent programs, 
PPS, AE, and the Cooperative Program have a  considerable support 
component t o  those three other programs. The r e l a t i v e  strength and 
regional o r i en ta t i on  o f  the AFNS d i v i s i o n  can best  be shown by the 
number o f  p ro jec ts  approved over the l a s t  f i v e  years by program and 
region (Table 1) .  Depending on i t s  spec i f i c  o r ien ta t ion ,  each 
program i s  subdivided i n t o  components. Th is  i s  espec ia l l y  apparent 
i n  CAPS, where each group o f  crops or  animals forms a  program sub- 
d iv i s ion .  To a  lesser  extent, the other programs have t h e i r  own sub- 
d iv i s ions  as wel l  , and w i t h i n  t h e i r  program w i  11 a1 1  ocate l eve l  s  o f  
p r i o r i t y  t o  each f o r  every region depend-ing on need and importance. 
The organizat ional  s t ruc tu re  o f  the d i v i s i o n  was changed i n  1984-1985 
and the d i v i s i o n  management group now cons is ts  o f  a  d i rec to r ,  a  
deputy d i rec tor ,  an ass is tan t  d. irector, an executive s c i e n t i f i c  
assistant ,  and an operations group o f  f i v e  admin is t ra t ive  s t a f f  and 
s i x  sec re ta r ia l  s t a f f  (Table 2 ) .  The deputy d i r e c t o r  ass is ts  the 
d i r ec to r  i n  a l l  technical  matters r e l a ted  t o  program planning and 
budgets; the assi s tan t  d i  r ec to r  assumes ove ra l l  responsi b i  1  i t y  f o r  
o f f i c e  and p ro j ec t  admini s t r a t i o n  a t  headquarters and ass is ts  the 
d i r ec to r  i n  personnel management and rec ru i t i ng .  D i  r e c t l y  respon- 
s i b l e  t o  the d i r ec to r  are the f i v e  associate d i r ec to r s  i n  charge of 
the d i f f e r e n t  programs. O f  these, two are located i n  regional 
of f ices,  two a t  the IDRC Vancouver o f f i c e ,  and one i n  Ottawa. 
I n  order t o  develop and manage the programs o f  AFNS more e f f e c t i v e l y ,  
i t  was considered desirable t o  have a  s i g n i f i c a n t  propor t ion o f  s t a f f  
1  i v e  and work i n  c lose proximity t o  the rec ip ients .  This serves no t  
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o n l y  t o  increase p r o j e c t  management e f fec t iveness,  b u t  i t  a1 so en- 
ables s t a f f  t o  b e t t e r  understand and f o l l o w  developments a f f e c t i n g  
science 'and techno1 ogy pol i c y  and the  imp1 ementati on o f  these changes 
i n  the  l e s s  developed count r ies .  The number o f  program s t a f f  based 
i n  the  regions increased from f i v e  i n  1980-1981 t o  24 i n  1985-1986. 
There are now growing demands fo r  p r o j e c t  support t o  improve research 
capabi 1 i ty i n  West A f r i c a  and Southern A f r i c a  Development 
Co-ordi na t i on  Conference (SADCC ) region, and the  d i v i s i o n  w i  11 g ive  
p r i o r i t y  f o r  s t a f f  expansion t o  the  o f f i c e s  o f  these regions. CAPS 
as the  l a r g e s t  program has 10 o f f i c e r s ,  o f  which e i g h t  are placed 
overseas, w i t h  two o f f i c e r s  each i n  ASRO, EARO, and LARO regions. 
Fores t ry  and PPS have f i v e  o f f i c e r s  each i n  the f i e l d ;  both l ack  
s t a f f  f o r  t he  MERO reg ion  a l though several f o r e s t r y  p r o j e c t s  are 
a c t i v e  there: F i s h e r i e s  and t h e  new AE program have on ly  th ree s t a f f  
each overseas and have thus had t o  p lace o n l y  one o f f i c e r  each i n  
Asia, A f r i c a ,  and L a t i n  America. The Canadian end o f  the  Cooperative 
Program i s  looked a f t e r  by two o f f i c e r s  i n  Ottawa, w h i l e  i n  the 
regions i t i s  i n  the  hands o f  s p e c i f i c  program o f f i c e r s .  Thus, o f  
t h e  present 30 program o f f i c e r s ,  24 a re  i n  reg iona l  o f f i c e s ,  f o u r  i n  
Ottawa and two i n  Vancouver. 
A1 though the  programs o f  IDRC are organized a1 ong d i  s c i  p l  i nary 1 i nes, 
reg iona l  o f f i c e s  c o n s t i t u t e  an i n t e g r a l  p a r t  o f  the  Cent re 's  opera- 
t i ons .  Regional o f f i c e s  have a number o f  impor tant  r o l e s  and tasks, 
some e x t e r n a l l y  o r i e n t e d  b u t  o thers  more . r e l a t e d  t o  i n t e r n a l  
management: 
a)  t o  be the Centre 's  representa t ive  i n  the reg ion and t o  support 
and pub1 i c i z e  the  Cent re 's  ob jec t i ves  and program a c t i v i t i e s ;  
b )  t o  ensure f o r  each country t h a t  procedures are  fo l lowed and 
clearances obta ined f o r  t he  submission o f  AFNS proposal s and f o r  
the  sending o f  g ran t  1 e t t e r s  t o  rec ip ien ts ;  
c )  t o  ass i s t  i n  the day-to-day admin is t ra t ion o f  p ro jec ts  and other 
program a c t i v i t i e s ,  and t o  a s s i s t  i n  a l l  aspects o f  administer ing 
AFNS p ro jec t  advisors located i n  the region; 
d) t o  ass i s t  Centre d i v i s i ons  i n  tasks w i t h  a  d e f i n i t e  regional 
component such as screening o f  appl i can t s  f o r  t r a i n i n g  awards, 
and i d e n t i f y i n g  key i n s t i t u t i o n s  which could bene f i t  from a 
co-ordi nated Centre program; and 
e l  t o  advise Centre management o f  important matters o f  pol i t i c a l  , 
economic, or  other geographical impact i n  t h e i r  regions as they 
might a f f e c t  present o r  fu tu re  I D R C  a c t i v i t i e s .  
It i s  the Centre's p o l i c y  t o  delegate admin is t ra t ive  au tho r i t y  f o r  
program management t o  regional  o f f i ces  i n  order t o  improve adminis- 
t r a t i on ,  cos t  effect iveness, and overa l l  e f f i c i ency .  The pace o f  
s'uch devolut ion and the degree o f  autonomy o f  s t a f f  i n  regional 
o f f i c e s  may vary from l oca t i on  t o  l oca t i on  depending on s ize o f  
s t a f f ,  i n f ras t ruc tu re ,  comnunicati ons e f f i c iency ,  and 1 ocal 
regu la tory  pract ices.  'The Regional O f f i ce  Fund (ROF) permits the 
regional d i r ec to r  t o  respond promptly and independently t o  a  broad 
range o f  important requests from i ndiv idua l  s  and organizat ions 
concerned w i t h  research and devel opment-re1 ated a c t i v i t y  i n  t h e i r  
region. 
While AFNS does not  a l l oca te  i t s  funds p r i m a r i l y  on geographic 
c r i t e r i a ,  an overa l l  goal i s  t o  a l l oca te  the appropr iate l eve l  s  o f  
resources requ i red for  balanced growth and maintenance o f  the 
d i f f e r e n t  regions. This has no t  y e t  been achieved, bu t  hope fu l l y  the 
number o f  AFNS s t a f f  a t  each regional o f f i c e  w i l l  r e f l e c t  the program 
p r i o r i t i e s  and the needs and cha rac te r i s t i c s  o f  the reg ion served. 
F inanc ia l  and Personnel Resources 
From the beginning of IDRC i n  1971, considerable emphasis was given 
t o  AFNS, which a t  t h a t  t ime received 34% o f  the overa l l  budget 
(Table 3) .  Wi th in  AFNS, t h e  main a c t i v i t y  was concerned w i t h  
a g r i c u l t u r e  and CAPS had the major share o f  the  AFNS budget (59%). 
Since then, a  t r e n d  o f  d i v e r s i f i c a t i o n  w i t h i n  both AFNS and I D R C  has 
seen t h e  expansion o f  var ious  o ther  programs. As a  r e s u l t ,  AFNS has, 
over the  th ree f ive-year periods, seen i t s  share o f  t h e  o v e r a l l  
budget d imin ish  from the i n i t i a l  31.2%, over 30.5% t o  the  present  
27.1%. A s i m i l a r  bu t  more marked t r e n d  i s  ev ident  w i t h i n  AFNS, where 
CAPS i n  the  f i r s t  f i ve-year  p e r i o d  rece ived 61.0% o f  t h e  AFNS budget, 
b u t  decreased t o  56.5%, and i n  the  l a s t  f i v e  years  t o  45.7%. 
Although the l a s t  two years are budgeted f i g u r e s  r a t h e r  than appro- 
p r i a t i o n s ,  they show a  f u r t h e r  decrease i n  the  share o f  CAPS and the  
i nc reas ing  a l l o c a t i o n  o f  funds t o  the  Cooperative Program, i n  which, 
however, about h a l f  r e l a t e  t o  AFNS p ro jec ts .  
O f  more s i g n i f i c a n c e  i s  the  decreasing share o f  AFNS i n  the  o v e r a l l  
I D R C  budget. Here t h e  funding resources o f  I D R C  have increased 
considerably over the  recent  f i v e  years, from $49.9 m i l l i o n  i n  
1980-1981 t o  $104.1 m i l l i o n  i n  1984-1985, g i v i n g  an annual increase 
o f  20.2%, wh i l e  the  appropr ia t ions  f o r  AFNS f o r  t h e  same pe r iod  on ly  
increased by 10.9%. Th is  has caused the  AFNS share t o  s l i p  from 
29.4% i n  1980-1981 t o  27.6% two years  l a t e r .  The two most recent  
budgeted f i g u r e s  show even l a r g e r  decreases t o  25.7% and 24.9%. I f  
the  regu la r  programs o f  AFNS on ly  are compared t o  the  o v e r a l l  I D R C  
expenditure, the  decrease i s  even more evident .  I n  1981-1982, the  
AFNS normal programs rece ived 24.6% o f  t h e  o v e r a l l  I D R C  budget, b u t  
t h i s  share dec l ined t o  22.0% i n  1983-1984, and the  budgeted amounts 
f o r  t he  f i n a n c i a l  years 1984-1985 and 1985-1986 show f u r t h e r  decl ines 
t o  18.3% and 16.8% respec t i ve l y .  Th is  i n d i c a t e s  t h a t  o ther  sectors 
of I D R C  are growing more r a p i d l y  than AFNS and t h a t  t he  d i v i s i o n  i s  
i n  danger o f .  l o s i n g  t h e  prominent p o s i t i o n  t h a t  i t  r i g h t l y  he ld  i n  
e a r l i e r  years. There are, however, a  number o f  p r o j e c t s  and 
a c t i v i t i e s  o f  o ther  d i v i s i o n s  t h a t  support t he  work o f  AFNS, b u t  they 
are  more d i f f i c u l t  t o  quant i fy .  These i n c l u d e  the  product ion o f  AFNS 
pub1 i c a t i o n s  by the  Communications d i v i s i o n  , the energy p ro jec ts ,  
TABLE 3 
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The most recent f lgures are budgeted rather  than appropr ta t  Ions. 
The components o f  these programs have been rearranged over the perlod, and had t o  be canblned for the ear ly  years. 
t r a i n i n g  support o f  var ious  l e v e l  s  o f  s t a f f  i n  AFNS-funded p r o j e c t s  
by the  Fel lowships and Awards D iv i s ion ,  and c o l l a b o r a t i o n  between 
AFNS and var ious sect ions o f  t he  Socia l  Sciences d i v i s i o n  i n  aenumber 
o f  p ro jec ts .  
I n  i t s  e a r l y  years, AFNS concentrated i t s  work i n  L a t i n  America and 
East Asia, b u t  increased emphasis more r e c e n t l y  toward t h e  semi-ar id 
reg ions  has seen a gradual dec l i ne  o f  these two reg ions  i n  favour o f  
t r o p i c a l  A f r i c a .  Despi te t h i  s, t he  f i ve-year  average a1 l o c a t i o n  by 
reg ion s t i l l  shows LARO r e c e i v i n g  26.2% and ASRO 20.52, w h i l e  the  two 
A f r i c a n  regions EAR0 and WAR0 receive 18.2% and 11.6% respec t i ve l y .  
I f  t h e  reg iona l  o f f i c e s ,  however, a re  combined, Asia rece ives  
approximately 33%, A f r i c a  36%, and L a t i n  America 26%, w h i l e  the  
remaining support i s  funding g lobal  p r o j e c t s  and the  Cooperative 
program. 
The professional  techn ica l  s t a f f  o f  AFNS forms the  p i v o t  o f  t h e  d i v i -  
sion, as they are the  key t o  generat ing new p r o j e c t s  and support ing 
e x i s t i n g  ones. T h e i r  p ro fess iona l  capabi 1 i ty, ded ica t ion ,  and e f f i -  
c iency have a s t rong i n f l u e n c e  on the  type, q u a l i t y ,  and number of 
p r o j e c t s  t h a t  AFNS supports. AFNS i s  proud t o  have such a h i g h l y  
mot ivated and qua1 i f i  ed cadre o f  p ro fess iona l  s t a f f ,  w i t h  consider-  
ab le  experience i n  t h e  d i f f e r e n t  f i e l d s .  Thus, 69% o f  AFNS s t a f f  
have over 20 years o f  p ro fess iona l  experience and 16% have over 
30 years. Nineteen percent  ( 6 )  o f  AFNS pro fess iona l  s t a f f  have over 
10 years serv ice  w i t h  I D R C  and another 10 betweeen f i v e  and 
10 years. L i k e  the  pro fess iona l  experience, the  education l e v e l  
shows the  same h igh c a l i b r e ,  where 22 s t a f f  have a PhD (69%), s i x  are 
a t  the  MSc l e v e l  and f o u r  have a BSc. Work i n  an i n t e r n a t i o n a l  
environment a1 so demands p r o f i c i e n c y  i n  1 anguages, and here a1 1 s t a f f  
speak a second larrguage, wh i l  e  21 can a1 so work i n  a t h i  r d  and 10 i n  
a four th  language. Seventeen, o r  53% o f  AFNS s t a f f  are Canadians, 
w h i l e  n ine  are c i t i z e n s  o f  a developing country, and s i x  come from 
o the r  developed count r ies .  'rhi s  p i c t u r e  o f  the  AFNS pro fess iona l  
s t a f f  shows the  h i g h  l e v e l  o f  experience and pro fess iona l  competence 
which i s  even more notab le  because the  number o f  s t a f f  has increased 
recent ly .  'The l i s t  o f  AFNS personnel i n  1984-1985 w i t h  t h e i r  
p o s i t i o n  and l o c a t i o n  i s  g iven i n  Table 4. 
I n  the  f i r s t  f u l l  yea r  o f  operat ion,  1971-1972, AFNS had a t o t a l  
s t a f f  o f  16 o f  which j u s t  over h a l f  were management and techn ica l  
s t a f f  (Table 5) .  Periods o f  r e l a t i v e l y  constant  s t a f f i n g  l e v e l s  were 
fo l lowed by r a p i d  s t a f f  expansions i n  1976-1978 from 30 t o  37, and i n  
1983-1985 from 43 t o  52. Thus, the  s t a f f  t o t a l  i n  the  present  
f i n a n c i a l  year, 1985-1986, i s  52, o f  which 35 are a t  t he  management 
and techn ica l  l e v e l .  S t a f f  expansion thus main ly  focused on an 
increase o f  techn ica l  o f f i c e r s ,  from e i g h t  i n  1971 t o  the  present 34, 
a f o u r f o l d  increase, wh i l e  support s t a f f  rose a t  a much slower ra te ,  
from seven t o  17. The main recen t  change has been t h e  placement o f  
p r o j e c t  o f f i c e r s  nearer t o  the  r e c i p i e n t s  by s t a t i o n i n g  them a t  
reg iona l  o f f i c e s .  Th is  was achieved by c l o s i n g  the  Edmonton o f f i c e  
where f o u r  PPS s t a f f  were located, and reducing the  techn ica l  s t a f f  
based i n  Ottawa. Dur ing the  f i r s t  10 years  o f  AFNS, the  number o f  
s t a f f  i n  p o s i t i o n s  i n  developing coun t r i es  was l i m i t e d  t o  around 
f i v e ,  o r  about one quar te r  o f  t he  techn ica l  s t a f f .  Over the  l a s t  
f i v e  years, however, each year  saw t h e  p l  acement o f  addi ti onal tech- 
n i c a l  s t a f f  i n  the  f i e l d  (Table 6 ) .  Today o f  34 techn ica l  and 
management s t a f f ,  24 are  p laced i n  the  var ious  reg iona l  o f f i c e s ,  
which means t h a t  77% o f  techn ica l  s t a f f  are now i n  f i e l d  pos i t ions ,  
i n c l u d i n g  two o f  t he  f i v e  associate d i r e c t o r s .  The l a r g e s t  increases 
were i n  CAPS from s i x  t o  11 and the  Fo res t r y  program from one t o  
f i v e ,  wh i l e  t h e  newly c reated AE program has now four  o f f i c e r s .  
The success o f  any p r o j e c t  depends very much on the  techn ica l  s t a f f  
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PO C. MacCormac ASRO 
CAPS 
AD G. Hawtin VANC 
SPO A. Ker OTT 
SPO R. K i r b y  EAR0 
SPO H. L i  Pun LARO 
SPO N. Mateo LARO 
PO C. Devendra ASRO 
PO J . K a t e g i l e  EARO 
PO K. MacKay ASRO 
PO G. P o t t s  ME RO 
PO K . R i l e y  SARO 
Cooperat ive Program 
PO A. McNaughton OTT 
PO P. s t i nson  OTT 
F i s h e r i e s  
AD B. Davy ASRO 
PO R. Buzeta L ARO 
PO H. Powles WAR0 
W eb b LARO 
PO R. Q l i n g  EAR0 
PO K. Oka SARO 
PO C. Sast ry  ASRO 
PO A. Zaki WAR0 
Post-Product ion Systems 
AD E. Weber OTT 
PO M. Bassey WAR0 
PO D. de Padua ASRO 
PO B. Edwardson LARO 
PO 0. Schmidt EAR0 
PO R. Young SARO 
Fernander VANC 
S M. Kovesi OTT 
S J . Sawatzky V ANC 
S C. La fo ley  OTT 
S M. Turner VANC 
S K. Stubbs OTT 
S Vacant OTT 
AFNS STKF BY ENXOYMENT LEVEL AH) POSTING LOCATION 
Sta f f  l ng Level 1971- 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
U ~ n l t l ~ = = P = = ~ = l = l l = = = = ~ = t l l l - t t r P i t t - r m Y t l t = = t t = t t = a a = a a t = a r U I - x - = = = t = = t = t t t ~ Y t x t t t t t t ~ t t x a t t D I t ~ t ~ t t ~ t t =  
D l v  l st on 'Management 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Technical Staff  8 9 12 16 12 17 2 1 23 20 19 23 26 27 34 34 
Support Staffu 7 8 9 11 7 12 15 12 17 17 18 16 15 17 17 
Total 16 18 22 28 20 30 37 36 38 37 42 43 43 52 52 
Professional Staf f  
t ~ - t P f ~ t ~ t ~ x x x p I l x t x t ~ t P r r P x x z n t t t ~ ~ Y t ~ t = x t x t x x = t x = x ~ - = = x x = = = = = = = = = = = = = x = x x a a - ~ x x = = = x = x x x x x = = a a a x n = = = = = - ~ =  
Overseas 4 5 5 5 3 6 9 9 8 7 9 14 20 22 24 
Canada 4 4 7 11 9 10 11 12 10 11 11 10 6 7 6 
Tota I 8 9 12 16 12 16 20 21 18 18 19 24 26 29 30 
~ ~ ~ ~ ~ ~ ~ ~ = = = = = P ~ ~ r ~ ~ x ~ r ~ ~ ~ ~ r ~ ~ r x ~ ~ - P ~ ~ ~ ~ ~ P ~ ~ P T P ~ P P ~ P P P P x ~ ~ ~ U ~ a a ~ a - ~ ~ % a % % % I x ~ ~ x I Y P P L I I I x - ~ ~ ~ = t ~ = ~ a ~ ~ ~ I Y a a ~ ~ ~ ~  
l Excludes support s ta f f  I n  the reg lona l o f f  Ices, who are funded through the  reg lona l o f f  l cesl budget. 
TABLE 6 
AF)(S PROTrSSlONK STAFF AWROKD POSITIONS I N  1980-1981 W 1984-1985 
BY PROBRNI W REGION 
Total Canada 1980-1 981 : 10 (55.6%) 
1984-1985: 5 (16.7%) 
F l  sherles 






Total 1 980-1 981 
Tota 1 1 984-1 985 
Total Overseas 1980-1 981 : 8 (44.4%) 
1982-1 985: 25 (83.3%) 
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support a  p r o j e c t  receives from the  r e l e v a n t  program o f f i c e r .  'The 
c l o s e r  con tac t  t h a t  d e c e n t r a l i z a t i o n  has brought  s h o ~ ~ l  d  thus have a  
bene f i c i  a1 i n f l  uence on the  performance o f  a1 1  p ro jec ts .  With the  
placement o f  program o f f i c e r s  i n  the  reg iona l  o f f i c e s ,  support s t a f f  
f o r  them was a l so  needed i n  the  new loca t ions .  Support s t a f f  i n  
Canada come under the  AFNS budget, b u t  t h e  reg iona l  o f f i c e s  are  
funded under a  separate budgetary i tem. Under t h i s  budget, t he re  are  
now support s t a f f  f o r  AFNS p r o j e c t  o f f i c e r s  i n  the  regions comprising 
f i v e  p r o j e c t  admin i s t ra t i ve  ass i s tan ts  and 24 secre tar ies .  Th is  
changeover has removed p a r t  o f  the  support s t a f f  funding from the  
AFNS budget and i s  p rov id ing  employment i n  the  developing coun t r i es  
where the reg iona l  o f f i c e s  are  located. 
'The workload o f  each s t a f f  member has t o  be a  balance between look ing  
a f t e r  t he  a c t i v e  p r o j e c t s  i n  h i s  f i e l d  and the  generat ion o f  new ones 
(Table 7  1. Overal l  ; the  27 present  s t a f f  are l o o k i n g  a f t e r  346 
a c t i v e  p r o j e c t s  and thus have the  r e s p o n s i b i l i t y  o f  12.8 p r o j e c t s  per  
techn ica l  s t a f f ,  a  considerable increase from 8.8 i n  1980-1981. Th is  
average f igure ,  however, va r ies  considerably: each CAPS o f f i c e r  
looks a f t e r  16.4 pro jec ts ,  w h i l e  f o r  PPS the  equ iva len t  f i g u r e  i s  
10.7. AE, having j u s t  s ta r ted ,  does n o t  have many p r o j e c t s  ye t ,  and 
i s  concent ra t ing  on s e t t i n g  up new ones and making a  techn ica l  i n p u t  
t o  c u r r e n t  and new p r o j e c t s  i n  o ther  groups. Arnong the regions, 
ASRO, EARO, MERO, and SARO have about 15.5 a c t i v e  p r o j e c t s  per 
o f f i c e r ,  wh i le  LARO w i t h  11.8 and WARO w i t h  8.7 are lower. 
The generat ion o f  new p r o j e c t s  i s  an impor tant  task o f  p r o j e c t  
o f f i c e r s .  The 27 o f f i c e r s  submitted a  t o t a l  o f  114 new p r o j e c t s  i n  
the l a s t  f i n a n c i a l  year, an average o f  4.2 new p r o j e c t s  per o f f i c e r .  
Th is  has a l so  increased over the  l e v e l  f i v e  years e a r l i e r ,  when 3.7 
new p r o j e c t s  were generated per o f f i c e r .  Fo res t r y  and PPS have lower 
r a t e s  (3.3) than CAPS and F i s h e r i e s  (4;7). EARO generated the  most 
new p r o j e c t s  per o f f i c e r  w i t h  5.3, w h i l e  t h e  equ iva len t  f i g u r e  f o r  
MERO and ASRO i s  4.0, LARO 3.8, and WARO 3.7. I n  general, t h e  
TABLE 7 
PROGRAM STAFF AND PROJECT GENERATION BY PROGRAM 
FINANCIAL YEAR 1984-1985 
New Average1 Ac t i ve  Average1 
S t a f f  P ro jec ts  S t a f f  P ro jec ts  S t a f f  
CAPS 9 42 4.7 148 16.4 
F i she r ies  3 14 4.7 37 12.3 
Fores t ry  5 17 3.4 60 12.0 
PPS 6 19 3.2 64 10.7 
Cooperative 1 14 14.0 27 27.0 
Program 
Tota l  2 7 114 4.2 346 12.8 
PROGRAM STAFF AND PROJECT GENERATION BY REGION 
FINANCIAL YEAR 1984-1985 
New Average1 Ac t i ve  Average1 
S t a f f  P ro jec ts  S t a f f  P r o j e c t s  S t a f f  
CANADA 6 * 31 5.2 64 10.7 
AS RO 5 2 0 4.0 78 15.6 
EAR0 4 21  5.3 6 1 15.3 
MERO 1 4 4.0 15 15.0 
LARO 6 23 3.8 7 1 11.8 
SARO 2 4 2.0 31  15.5 
WAR0 3 11 3.7 2 6 8.7 
Tota l  2 7 114 4.2 346 12.8 
* O f  s i x  techn ica l  s t a f f  i n  Canada, th ree are associate d i r e c t o r s  w i t h  
g lobal  responsi b i  1  i t i e s .  
workload has s h i f t e d  toward more a c t i v e  p r o j e c t s  per o f f i c e r ,  wh i l e  
the  generat ion o f  new p r o j e c t s  has increased l e s s  r a p i d l y .  The 
i ncrease i n  both shows a consi derabl y h igher  o v e r a l l  work1 oad per 
o f f i c e r  now than f i v e  years ago. 
4. Disseminat ion o f  Research Resul ts  and Pub l i ca t i ons  
The d isseminat ion o f  research r e s u l t s  provides a v i t a l  1 i n k  between 
t h e  s c i e n t i s t  and the  farmer i n  the  adapta t ion  o f  new technology. It 
can take p lace on a personal l e v e l  through meetings and workshops 
b r i n g i n g  together  s c i e n t i s t s ,  technic ians,  and c i v i l  servants. 
Pub1 i c a t i o n s  o f  r e s u l t s  through pamphlets, handbooks, and manuals 
tend t o  address main ly  the  extension se rv i ce  as the  main l i n k i n g  
organ iza t ion  between s c i e n t i s t  and farmer. F i e l d  days and shor t  
courses are  o f t e n  the means used f o r  the  d isseminat ion o f  research 
resu l  t s .  
AFNS p r o j e c t s  have i n  the  past  been l a r g e l y  concerned w i t h  the 
generat ion o f  new technology and d isseminat ion has been a l esse r  
concern. As more p r o j e c t s  move i n t o  Phases I 1  and I 1 1  and s t a r t  t o  
generate resu l  ts ,  the aspects o f  d i  ssemi n a t i  on are becomi ng more 
important.  From an ana lys i s  o f  73 p r o j e c t  documents over a 12-month 
period, i t  was shown t h a t  o f  a t o t a l  app rop r ia t i on  o f  $20.9 m i l l  i o n  
f o r  p ro jec ts ,  $496,000 ( o r  2.38%) a1 1 ocated t o  d isseminat ion 
(Table 8) .  O f  t h i s  amount, more than h a l f  went toward the  funding o f  
meetings, seminars, and workshops. D i r e c t  i n v o l  vement w i t h  the  end 
user, the  farmer o r  fisherman, rece ived only $85,000 (17%) o f  the  
funds f o r  d isseminat ion o r  0.4% o f  t h e  o v e r a l l  p r o j e c t  costs. Among 
the  programs the re  are  techn ica l  reasons f o r  v a r i a t i o n ,  as PPS has 
q u i t e  a d i f f e r e n t  task d isseminat ing i t s  new technology than has 
CAPS. A l l o c a t i o n  f o r  d isseminat ion i s  h ighes t  f o r  CAPS and 
F isher ies ,  w i t h  2.9% and 3.0% o f  t h e  o v e r a l l  appropr iat ior i '  
respect ive ly .  PPS i s  lower w i t h  2.1% and Fores t ry  records 1.7% o f  
i t s  p r o j e c t  funds f o r  disseminat ion. Natura l  l y  Cooperat ive Program 
TABLE 8 
PROPORTION OF AFNS PROIIECT APPROPRIATIONS BY PROGRAn BU)GETED FOR DISSEMINATIW ACTIVITIES 
OVER A 12-MONTH PERIOD FROM JULY 1984 TO JUNE 1985 
($'ooO) 
Total  Percent 
Project  Di  ssemi- 










Workshops/ Farmer Di  ssemi- 
Seminars Pub1 icat ions Training nation ----------------------------------------------- - -  - 
219.6 56.5 57.6 333.7 
29.2 11.9 14.9 56 .O 
15.7 24.4 - 40.1 
12.5 20.7 12.8 46.0 
- - - 0 
- 
277.0 
20.0 0.5 20.5 
133.5 85.8 496.3 















?Il+] Percent ---- ----a- 
pro jec ts ,  i nvo lved  i n  more pure science o r i e n t e d  research, has a  very 
low component o f  disseminat ion. CAPS and F i s h e r i e s  have a  h igh  
component o f  t h e i r  funds a l l o c a t e d  t o  workshops and seminars, wh i l e  
Fo res t r y  and PPS emphasize pub l ica t ions .  
Pub l i ca t i ons  are an impor tant  p a r t  o f  t he  d isseminat ion process, and 
wh i l e  most p r o j e c t s  have t h e i r  own small p u b l i s h i n g  component, the  
more formal types o f  pub l i ca t i ons  are  t h e  r e s p o n s i b i l i t y  o f  t he  
Comnunications D i v i s i o n  (Table 9) .  Over the  pas t  f i v e  years, t h i s  
d i v i s i o n  has pub1 ished 75 documents, w i t h  a  t o t a l  volume o f  over 
6,000 pages (see Appendix 111). The main two types o f  pub l i ca t i ons  
t h a t  AFNS and i t s  s t a f f  make use o f  a re  manuscripts and proceedings 
(Table 10). The l a t t e r  a re  main ly  the  documentation r e s u l t i n g  from 
the  var ious meetings, seminars, and workshops organized by the  
d i f f e r e n t  AFNS programs; 27 were produced over t h e  past  f i v e  years. 
Manuscripts w i t h  24 pub l i ca t i ons  are  almost as important .  They are 
genera l ly  i n t e r n a l  repo r t s  and p r e l  i m i  nary techn ica l  repo r t s  and are  
n o t  normal ly  reviewed by peers nor  edi ted.  Monographs are more 
soph is t i ca ted  documents o f  s c i e n t i f i c  research resu l  ts ;  AFNS has 
publ ished 15 such documents as we l l  as n ine  techn ica l  s tudies.  
Most AFNS pub l i ca t i ons  are  o r i g i n a l l y  w r i t t e n  i n  Eng l i sh  (51  o u t  
o f  75). Many o f  t he  more impor tant  ones are  then t rans la ted.  Some 
o r i g i n a l  documents are a l so  produced i n  Spanish ( 9 )  and i n  French 
(15) .  The t o t a l  number o f  documents produced per yea r  has remained 
f a i r l y  constant  between 12 and 17, b u t  w i t h  the  increased emphasis o f  
t h e  d i v i s i o n  on networking, t h e  number o f  workshops and conferences 
has increased, and therefore,  t he  proceedi ngs-type documents a1 so 
increased. The product ion cos ts  remained f a i r l y  uniform, b u t  t he  
d i f f e rence  i n  type and leng th  makes t h e  budget ing d i f f i c u l t .  Over 
t h e  f i v e  years the  Communications D i v i s i o n  has spent $564,000 on AFNS 
r e l a t e d  pub l ica t ions ,  b u t  t he  annual amount has f l u c t u a t e d  between 
$78,000 and $148,000. 
TABLE 9 
AFNS PUBLICATIONS BY 'THE COmlRlICATIONS DIVISION 
EXPENDITURE BY AFMS PROGRAM ($1 
==i lg80 1981 1982 1983 To ta l  
CAPS 1 32,187 43,505 53,955 28,300 60,207 1 218,154 1 38.7 
Fores t ry  1 18,910 7,065 3,356 3,850 42,675 1 75,856 1 13.4 
F i  sher ies I 21,230 14,005 84,653 20,570 7,825 1,148,283 1 26.3 
PPS I 330 16,600 3,250 21,750 1,700 1 43,630 1 7.7 
Other 
( N u t r i t i o n )  
Other 
Expenses 
Most AFNS publ i c a t i o n s  r e f 1  e c t  t he  s p e c i f i c  f i e 1  ds o f  i nvol vement and 
show some o f  t he  impor tant  work being done. CAPS pub l i ca t i ons  are 
concerned w i t h  t r o p i c a l  r o o t  crops and w i t h  farming systems, wh i l e  
Fo res t r y ' s  emphasize she1 t e r b e l  t s  and bamboo. F i  sher ies publ i c a t i o n s  
main ly  cover f i s h  breeding and oys tercu l  t u r e  and PPS has produced 
publ i c a t i o n s  on sorghum m i l  1 i n g  and crop drying. These are a l l  areas 
where AFNS f o r  some years has made a concentrated e f f o r t  and where 
considerable r e s u l t s  have been, and are s t i l l  being, produced. These 
pub l i ca t i ons  thus are  a record  o f  t h i s  work and serve t o  make these 
top i cs  more genera l ly  known and the  newly developed technology more 
w ide ly  adopted. 
. 29,019 13,565 650 -- 3,100 
16,645 11 5 - - -- -- 
200 500 2,000 4,120 8,200 1 15,020 I 2.7 
Tota l  
46,334 
16,760 
-- 118,521 95,355 147,864 78,590 123,707 
8.2 
3.0 
564,037 -- - - 
TABLE 10 
AFNS PUBLICATIONS BY THE COMUNICATIONS D I V I S I O N  
NUWER OF PUBLICATIONS FOR THE CALENDAR YEARS 1980-1984 
BY TYPE OF PUBLICATION, LANGUAE, AND PROGRAM 
1980 1981 1982 1983 1984 
TOTAL 12 17 13 17 16 1 75 
- Tota l  
Monograph 2 6 4 1 2 
Technical Study 2 4 -- - - 3 
Proceedings 4 5 6 7 5 







1980 1981 1982 - 1983 1984 
Engl i sh 11 9 9 10 12 
French 1 7 2 4 1 
Spani sh -- 1 2 3 3 
TOTAL 12 17 13 17 16 





1980 1981 1982 1983 1984 - 
CAPS 4 1 7 4 7 
F ishe r ies  2 4 2 4 2 
Fores t ry  3 2 -- 4 2 
PPS 3 2 3 5 4 
Other - - 8 1 - - 1 
TOTAL 12 17 13 17 16 







5. Research T r a i n i n g  
The funding o f  s c i e n t i f i c  ' inves t iga t ion  o f  problems o f  developing 
coun t r i es  i s  t h e  pr imary mandate o f  IDRC, b u t  an i n t e g r a l  p a r t  o f  
t h i s  task i s  the  t r a i n i n g  o f  s t a f f  o f  t h e i r  i n s t i t u t i o n s .  It i s  
impor tant  t h a t  l o c a l  s t a f f  and i n s t i t u t i o n s  have t h e  a b i l i t y  t o  c a r r y  
on the  work a f t e r  t he  i n i t i a l  support o f  a p r o j e c t  by IDRC has come 
t o  an end. The ac tua l  c a r r y i n g  o u t  o f  a p r o j e c t  provides valuable 
on-the-job t r a i n i n g ,  b u t  more formal t r a i n i n g  o f t e n  proves 
i n d i  spensi b le,  e s p e c i a l l y  i n  those developing coun t r i es  t h a t  do n o t  
have a cadre o f  capable s c i e n t i s t s .  Th is  can take place as a f i r s t  
step i n  the  prepara t ion  o f  a p ro jec t ,  t o  b r i n g  p r o j e c t  s t a f f  t o  the  
1 eve1 o f  competence t h a t  i s  necessary f o r  successful execut i  oni s t .  
More commonly, per iods  o f  formal t r a i n i n g  take p lace dur ing  the  
p r o j e c t  and sometimes a f t e r  complet ion i n  order  t o  s o l i d i f y  the  
p r a c t i c a l  experience gained. Aside from the  formal degree o r  
post-graduate t r a i n i n g  the re  are a mu1 ti tude o f  1 ess ' formal t r a i  n i  ng 
needs, ranging from courses f o r  techn ic ians  and extension o f f i c e r s  t o  
short - term v i s i t s  by sen io r  s t a f f  t o  o ther  i n s t i t u t i o n s  i nvo lved  i n  
s i m i l a r  work. Two channels w i t h i n  IDRC support the  t r a i n i n g  aspects 
of AFNS pro jec ts .  The d i v i s i o n  usua l l y  supports the  t r a i n i n g  
component inc luded i n  research p ro jec ts ,  w h i l e  t h e  FAD supports a 
v a r i e t y  of general ly  more formal t r a i n i n g  through awards and 
f e l l  owshi ps. It a1 so supports group t r a i n i n g  and pre- and 
pos t -p ro jec t  t r a i  n i  ng re1 ated t o  the research a c t i  v i  t i e s  o f  AFNS 
d i v i s i o n .  
T ra in ing  as a P r o j e c t  Component - An impor tant  p a r t  o f  the  p r o j e c t  
assessment by AFNS p r o j e c t  o f f i c e r s  i s  the  l e v e l  o f  exper t i se  the  
work requ i res  and the  l e v e l s  present ly  ava i lab le .  To assure t h e  
success o f  a p r o j e c t  i t  i s  genera l ly  necessary t o  i nc lude  a t r a i n i n g  
component i n  p r o j e c t  proposals. Th is  has i n  recent  years l a r g e l y  
been aimed a t  middle- level  s t a f f  r a t h e r  than the  p r o j e c t  -leader, as 
most developing coun t r i es  seem t o  have a small cadre o f  h i g h l y  
t r a i n e d  sc ien t i s t s ,  bu t  l a c k  depth a t  the l e v e l s  immediately below. 
A s i m i l a r  shortage o f  t r a i n i n g  and a b i l i t y  o f t e n  e x i s t s  a t  the 
techn ic ian and support ing s t a f f  l eve l .  The two groups, however, have 
considerably d i f f e r e n t  needs; so whi 1 e the  upper 1 eve1 s usual1 y 
receive t r a i n i n g  a t  the  academic l e v e l ,  techn ic ians o f t e n  are 
supported though a se r ies  o f  shor t  courses on s p e c i f i c  top ics .  I n  
i t s  second o r  t h i r d  phase., when a p r o j e c t  s t a r t s  t o  disseminate i t s  
new techno1 ogy, t r a i n i n g  needs a1 so change and increased t r a i n i n g  
inpu ts  are necessary f o r  s t a f f  invo lved i n  farmer teaching, exten- 
sion, and even f o r  farmers'  courses. 
Informat ion on t r a i n i n g  has on ly  been formal i z e d  on p r o j e c t  documents 
du r ing  the l a s t  year and e a r l i e r  data i s  d i f f i c u l t  t o  ex t rac t .  Where 
the t r a i n i n g  costs i nd ica ted  are very low, i t  i s  l i k e l y  t h a t  the  
costs  are shared between the AFNS p r o j e c t  and o ther  donors, the  
research i n s t i t u t i o n  o r  the  host  government. Because in format ion on 
such cost-shar ing arrangements i s  no t  avai 1 able, t r a i n i n g  cos t  
f igures  tend t o  be lower. Analys is o f  t h i s  recent  in format ion shows 
t h a t  the  t r a i n i n g  component i n  these p r o j e c t s  was budgeted a t  $3.05 
m i l  1 i o n  on a t o t a l  p r o j e c t  cos t  o f  $30.1 m i l l  i o n  f o r  AFNS i n  ' t ha t  
period, g i v i n g  an average o f  10.1% o f  the  funds t h a t  are budgeted f o r  
t r a i n i n g  (Table 11). Among the programs, F i sher ies  has the h ighest  
t r a i n i n g  component w i t h  14%, fo l lowed by CAPS w i t h  almost 12%, wh i le  
Fores t ry  and PPS rank lower w i t h  j u s t  over 7% each. Overal l ,  AFNS 
budgeted f o r  1,675 t ra inees  r e c e i v i n g  a t o t a l  o f  3,516 man-months o f  
t ra in ing ,  o r  an average of 2.1 man-month o f  t r a i n i n g  per t ra inee.  
This f igure, however, i s  an average between a small number rece iv ing  
formal t r a i n i n g  o f  between 12 and 36 months and a l a r g e  nl~mber o f  
p a r t i c i p a n t s  i n  workshops and courses usua l l y  on ly  l a s t i n g  from days 
t o  a few weeks. The man-months o f  t r a i n i n g  per t r a i n e e  r e f l e c t s  
c l o s e l y  the  r e l a t i v e  progress o f  the d i f f e r e n t  AFNS programs from i t s  
e a r l i e s t  phases o f  p r o j e c t  establ ishment t o  l a t e r  phases o f  
dissemination. CAPS w i t h  1.8 man-months o f  average t r a i n i n g  and PPS 
w i t h  1.9 are e v i d e n t l y  a t  a stage where long-term formal t r a i n i n g  i s  
TABLE 11 
AFNS TRAINING AS PART OF PROJECTS BY AFNS PROGRAM 
T r a i n i n g  P r o j e c t  P e r c e n t o f  
Number of Man-Months Costs Costs P r o j e c t  Costs 
Trainees T r a i  n i  ng ( $ ' o m )  ($ '000)  f o r T r a i n i n g  
CAPS 1,293 2,280 1,885.6 16,007.3 11.8 
F i she r ies  116 340 400.3 2,832.6 14.1 
Fores t ry  79 3  53 409.5 5,702.1 7.2 
PP S 143 271 239.1 3,135.1 7.6 
Cooperat ive 
Program 2 7 148 62.4 1,595.7 3.9 
TOTAL 1,675 3,516 3,049.6 30,051.5 10. 1 - 
NOTE: Th is  i n fo rma t ion  i s  based on p r o j e c t  documents cover ing  one calendar 
yea r  ( J u l y  1, 1984 t o  June 30, 1985), and the  expendi tures are 
est imates t o  be used over t h e  pe r iod  of t he  p ro jec t ,  u s u a l l y  t h ree  
years. The ac tua l  f i gu res ,  however, can be considered annual, as each 
fo l l ow ing  year  w i l l  have a  t r a i n i n g  component o f  a  s i m i l a r  size. 
l e s s  impor tan t  than s h o r t  courses f o r  l a r g e r  numbers o f  t ra inees .  
The oppos i te  i s  t r u e  f o r  t he  newer programs o f  AE and t h e  Cooperative 
Programs, which have an average t r a i n i n g  d u r a t i o n  o f  7.3 and 5.8 
man-months respec t i ve l y ,  w h i l e  Fo res t r y  w i t h  4.5 and F i  sher ies  w i t h  
2.9 rank in termediate.  
Formal t r a i n i n g  among t h e  AFNS p r o j e c t s  accounts f o r  4.5% o f  t h e  t o t a l  
t r a i n i n g  expenditure, o f  which t h e  l a r g e s t  p a r t  (80%) i s  d i r e c t e d  
towards MSc degrees, whi 1  e  PhD' s, BSc' s  and post-doctora l  t r a i n i n g  
make r e l a t i v e l y  minor c o n t r i b u t i o n s  (Table 12). Nonformal t r a i n i n g  
i s  l e s s  e a s i l y  c l a s s i f i e d  due t o  i t s  d i v e r s i t y .  "Other T ra in ing "  i s  
genera l l y  i n t e n s i v e  b u t  shor te r ,  n o t  l e a d i n g  t o  a  degree and o f t e n  
TABLE 12 
AFNS TRAINING AS PART OF PROJECTS BY LEVEL OF EDUCATION 
Number Man-Months T r a i  n i  ng Percent 
o f  o f Costs Costs Per o f  Tota l  
Level T r a i  nees T r a i  n i  ng (S1o0O) Man-Mon t h  Cost 
Formal T r a i n i n g  
Post-doctoral 6 28 37.6 1.34 1 
PhD. 
MSc 
BSc/Di p l  oma 8 162 122.9 0.76 4 
Tota l  7 6 1,355 1,420.5 1.05 44 
Non-Formal T r a i n i n g  
Other T ra in ing  409 619 682.7 1.10 22 
Short  Courses 849 1,106 987.0 0.89 31 
F ie1 d Work/ 
Seminars 174 357 76.3 0.21 3 
- 
Tota l  
Overal l  Tota l  
T r a i n i n g  1,508 3,437 3,166.5 0.92 100 
TE: This i n fo rma t ion  i s  canp i l  ed from p r o j e c t  documents g i v i n g  t r a i n i n g  
appropr ia t ions  over  the  pe r iod  o f  the p ro jec t ,  u s u a l l y  th ree  years. 
The actual  f igures ,  however, can be considered annual ; as each 
f o l l o w i n g  yea r  w i l l  have a t r a i n i n g  component o f  a s i m i l a r  s ize.  
d i r e c t e d  a t  the techn ic ian  l e v e l .  Here, t he  average t r a i n i n g  t ime i s  
1.5 man-months per  t r a i n e e  and t h i s  sec tor  i s  us ing  almost 
one-quarter o f  the funds. "Short Courses" reach the  l a r g e s t  number 
o f  t ra inees (56%) and c o s t  31% o f  the budget, w h i l e  "Student F i e l d  
Work and Seminars/Workshopsl' c o s t  r e l a t i v e l y  l i t t l e  (2.4%), b u t  reach 
a l a r g e r  number of t ra inees.  Costs per  man-month o f  t r a i n i n g  range 
t 
f rom BSc ($760/man-month), over s h o r t  courses ($8901, t o  
post-doctora l  work w i t h  $l,340/man-month. Travel  cost ,  however, can I 
be a b i g  component, i nc reas ing  e s p e c i a l l y  t he  f i g u r e s  f o r  sho r te r  
courses, and i n  several instances the  t r a i n i n g  cos ts  were shared 
d i s t o r t i n g  the f igures .  
The reg iona l  d l  s t r i  b u t i  on o f  p ro jec t - funded t r a i  n i  ng shows t h a t  ASRO 
and LARO have the  l a r g e s t  number o f  t ra inees,  b u t  r e l a t i v e l y  low 
cos ts  per  t r a i n e e  and man-month (Tab1 e 13). Th is  i n d i c a t e s  the  re1 a- 
t i v e l y  h igher  1 eve1 o f  nonformal t r a i n i n g  i n  those regions due t o  the  
advanced stage o f  many pro jec ts ,  which necessi t a t e s  a sh i  f t  from 
1 ong- term degree t r a i  n i  ng t o  sho r te r  extension and farmer t r a i n i n g  . 
The opposi te s i t u a t i o n  e x i s t s  f o r  MERO and EARO, w i t h  an average of 
on ly  6.6 and 3.4 t ra inees  respec t i ve l y  per  p r o j e c t .  These however 
have much longer t r a i n i n g  periods, i n  the  case o f  EARO an average o f  
9.8 man-months, i n d i c a t i n g  the  shortage o f  t r a i n e d  manpower here and 
the  f a c t  t h a t  fewer p r o j e c t s  have reached the  d isseminat ion stage. 
The remaining regions SARO and WAR0 are  intermediate.  While they 
a l s o  have h igh  numbers o f  t ra inees  per p ro jec t ,  t r a i n i n g  t ime per  
t r a i n e e  i s  longer. ASRO and LARO thus use a lower percentage o f  
t h e i r  p r o j e c t  budgets f o r  t r a i n i n g ,  w h i l e  EARO and p a r t i c u l  a r i l y  SARO 
have l a r g e  t r a i n i n g  components. A1 l o c a t i o n s  o f  t o t a l  funds f o r  
t r a i n i n g  t o  the  d i f f e r e n t  reg ions  shows t h a t  EARO w i t h  28.7% receives 
the  l a r g e s t  share, w h i l e  the o the r  regions range between 12.6% and 
16.5%. T r a i n i n g  needs as r e f l e c t e d  by the  s i z e  o f  the  t r a i n i n g  com- 
ponent of AFNS p r o j a c t  proposals f a i r l y  we l l  r e f l e c t  t h e  needs o f  t he  
d i f f e r e n t  programs and regions. The more developed reg ions  and those 
where AFNS programs have been a c t i v e  f o r  some t ime need t o  pay l e s s  
a t t e n t i o n  t o  long-term formal t r a i n i n g  and s h i f t  emphasis t o  lower 
l e v e l  shor ter  t r a i n i n g  t h a t  i s  more impor tant  i n  the  d isseminat ion o f  
t he  r e s u l t s .  The poorer and l e s s  developed coun t r i es  need b e t t e r  
t r a i n e d  s t a f f  and here emphasis by most p r o j e c t s  has been on t r a i n i n g  
a t  the MSc l e v e l ,  e s p e c i a l l y  f o r  newer pro jec ts .  
TABLE 13 
AFNS T R A I N I S  AS PART OF PROJECTS BY AFNS REGION 
Ntimber of  
Pro jec ts  
ASRO 2 1 
EAR0 20 
LARO 30 




Number o f  Trainees 
Trainees per Pro jec t  
Man-Mon ths  Man-Months 
o f  T ra in ing  per Trainee --- --------  
Total / 
Average -- 105 1 1,715 16.3 1 3,516 2.1 - --- - -------- -- 
NOTE: This information i s  compi 1  ed from p r o j e c t  documents g i v i ng  t r a i n i n g  appropr iat ions over the per iod 
o f  the pro jec t ,  usua l l y  three years. The actual  f igures,  however, can be considered annual , as 
each fo l low ing  year w i l l  have a  t r a i n i n g  component o f  a  s i m i l a r  size. 
Tra in ing Cost per 
Costs Man-Month 
( $ ' o w  ($ '000) 
Percent o f  
Total  Cost ---------- ----- 
Fel lowships and Awards D i v i s i o n  - FAD oversees the  a l l o c a t i o n  o f  1 
t r a i n i n g  awards f o r  a l l  d i v i s i o n s  o f  IDRC, b u t  on ly  i n  r e l a t i o n  t o  
p r o j e c t s  o f  t he  d i v i s ions .  There i s ,  however, a small component o f  ( 
t r a i n i n g  awarded on recomnendation by AFNS f o r  a candidate from an 
invo lved  i n s t i t u t i o n ,  who i s  no t  a c t u a l l y  working on the  p ro jec t .  
P ro jec ts  o f  AFNS provide the  main screening mechanism t o  award 
f u r t h e r  t r a i n i n g  and some o f  the  pos t -p ro jec t  awards are aimed a t  
g i v i n g  f u r t h e r  education t o  p r o j e c t  s t a f f  t h a t  have shown a h igh  
l e v e l  o f  performance. The annual expenditure f o r  i n d i v i d u l  awards i n  
1984-1985 was $2.54 m i l l  i o n  o f  which $869,000 (34.2%) was a1 loca ted  
t o  AFNS-related t r a i n i n g .  Before 1980, a considerable component o f  
t he  FAD awards went t o  Canadians studying aspects o f  development, b u t  
t h i s  has more r e c e n t l y  decl ined. The d i s t r i b u t i o n  o f  awards t o  the  
d i f f e r e n t  regions shows t h a t  awards have tended t o  decrease f o r  L a t i n  
America, South Asia, and MERO, w h i l e  the  EAR0 and ASRO regions are 
now rece iv ing  a 1 arger  share. 
Support f o r  formal education shows t h a t  over the  l a s t  f i v e  years FAD 
has supported 13 PhD degrees and 40 MSc degrees i n  the  AFNS f i e l d .  
The t rend  here has been a decrease o f  PhD awards, b u t  a dramatic 
expansion o f  awards a t  the  MSc l e v e l .  Among the o the r  awards a 
considerable increase i n  p r o j e c t - r e l a t e d  awards i s  evident,  which 
were hard ly  considered up t o  1980, b u t  have s ince gained i n  
importance t o  make up 25% o f  the  awards. Th is  type o f  t r a i n i n g  i s  
genera l ly  shor ter  and i s  an i n t e g r a l  p a r t  o f  a p ro jec t .  The opposi te 
t r e n d  i s  shown by the  research awards, where both  Professional  
Development Awards and Research Associate Awards have decl i ned. 
Up t o  1978, t r a i n i n g  took p lace almost e x c l u s i v e l y  i n  developed coun- 
t r i e s ,  main ly  i n  Canada. Major  s h i f t s  have taken p lace s ince then, 
as t r a i n i n g  i n  developing countr ies,  nonex is tent  a decade e a r l i e r ,  
now c o n s t i t u t e s  over 40% o f  the  awards. The main study preference 
now i s  f o r  o the r  coun t r i es  o f  t he  same region,  a t r e n d  which i s  bo th  
a p o l i c y  dec is ion  and based on f i n a n c i a l  considerat ions,  as i t  i s  
considerably cheaper t o  t r a i n  i n  a  T h i r d  World i n s t i t u t i o n  than i n  
Canada, a1 though there  may be a  t r a d e - o f f  i n  q u a l i t y .  A t  t h e  same 
t ime, there  a re  advantages t o  have a  s c i e n t i s t  t r a i n  i n  a  s i m i l a r  
environment t o  t h i s  own country. Awards t o  study i n  Canada have 
remained s t a t i c  between 30% and 40%, b u t  awards t o  o the r  developed 
coun t r i es  have decreased from a  peak o f  45% t o  a  present  18% o f  the 
t o t a l  FAD a l l o c a t i o n s  t o  AFNS. 
Consul t a n t s  - When the  l e v e l  o f  1  ocal capabi 1  i ty i s  n o t  adequate, a  
p r o j e c t  has t h e  oppor tun i ty  t o  ga in  access t o  spec ia l  knowledge from 
ou ts ide  f o r  sho r t  t ime per iods through the  h i r i n g  o f  consul tants.  
Analyzing 106 p r o j e c t  documents showed t h a t  64 or  56.6% had a  consul- 
t a n t  component i n  t h e i r  budget (Table 14). O f  the t o t a l  p r o j e c t  
cos ts  o f  $30.6 m i l l i o n ,  consu l tan t  fees made up $0.9 m i l l i o n  
(2.98%). A consu l tan t  component i s  o f  p a r t i c u l a r  value t o  F isher ies ,  
which i n  i t s  10 p r o j e c t s  a l l o c a t e d  an average o f  6.2% t o  t h i s  item, 
and t o  the  Fo res t r y  w i t h  5.4%. CAPS and PPS on the  o the r  hand have 
l e s s  use f o r  consul tants,  and t h e i r  a l l o c a t i o n  i s  2.2% and 1.1% 
respect ive ly .  The use o f  consu l tan ts  i s  thus impor tant  f o r  many 
p ro jec ts ,  and i s  in f luenced by the  l e v e l  o f  c a p a b i l i t y  o f  p r o j e c t  
s t a f f ,  and the  need and a v a i l a b i l i t y  o f  s p e c i f i c  c o n s ~ ~ l  t a n t  s k i l l s .  
HIGHLIGHTS OF PAST ACHIEVEMENTS AND EXPERIENCE 
1. Measuring Success 
Research by i t s  d e f i n i t i o n  i s  a  process o f  f i n d i n g  something new, 
b e t t e r ,  o r  d i f f e r e n t ,  and the  process o f  i nves t i ga f . i on  and ga in ing  
knowledge takes time. 'This i s  e s p e c i a l l y  t h e  case f o r  the  d i s c i -  
p l i n e s  i n  the natura l  sciences, wherein AFNS i s  l a r g e l y  involved. 
The process o f t e n  needs t o  s t a r t  w i t h  the  ga in ing  o f  a  bas ic  under- 
s tanding o f  t he  system, o r  c o l l e c t i n g  a  wide v a r i e t y  o f  germ plasm 
which has t o  be evaluated, l a t e r  cross-bred, and tested. Only once 
TABLE 14 
PROPORTION OF PROJECT APPROPRIATIONS BY PROGRAM BUDGETED FOR 
CONSULTANCIES OVER A 12-MONTH PERIOD FROM JULY 1984 TO JUNE 1 9 8 5  
P.roject 
Program 1 Number I 
CAPS 
49 1 
F i she r ies  




Costs Percent o f  Appropr ia t ion  








the  new mater ia l  o r  technolgy has been proven super io r  t o  the  present  
system can disseminat ion begin. From the s t a r t  o f  a p r o j e c t  t o  the  
widespread use o f  i t s  technological  r e s u l t s  may we l l  take 10 t o  
20 years. It i s ,  thus, n o t  s u r p r i s i n g  t h a t  on l y  now, a f t e r  15 years 
o f  ex is tence o f  AFNS, some s i g n i f i c a n t  r e s u l t s  o f  the  e a r l y  p r o j e c t s  
are becoming evident.  Most p ro jec ts ,  however, have s t a r t e d  i n  the  
l a s t  f i v e  years and are s t i l l  i n  an e a r l y  phase. Here, impact on a 
r u r a l  farming system i s  many years down the  road and measuring 
success has t o  be l i m i t e d  t o  the  more immediate f i r s t  steps t h a t  t he  
work o f  tne  p r o j e c t  i s  concerned w i t h  now. The at ta inment  o f  
s p e c i f i c  p r o j e c t  ob jec t i ves  i s  the  e a s i e s t  and most d i r e c t  
measurement, concerned w i t h  such l a r g e l y  techn ica l  parameters as the  
number of l i n e s  o f  a crop tested. I n  the  subsequent phases o f  
t e s t i n g  the  performance o f  the  new technology, increased y i e l d  o r  
h igher  growth r a t e s  can a l so  be measured t o  i n d i c a t e  the  success o f  
Tota l  106 . 911.7 30,612.7 2.98 3.50 
t he  work. However, the  mandate o f  AFNS i s  no t  j u s t  t he  product ion  o f  
h igher  y i e l d i n g  v a r i e t i e s ,  b e t t e r  crop d ry ing  systems o r  f a s t e r  
growing t rees.  'These are  on ly  a means t o  an end. The technology 
must f i t  t h e  .product ion system t e c h n i c a l l y  and economically. 
U l t ima te l y ,  success has t o  be measured i n  terms of impact on a t a r g e t  
group, which, al though an a g r i c u l t u r a l  technology i s  involved,  f a l l s  
more i n t o  the  realm o f  economics, measuring the  b e n e f i t s  the  tech- 
nology produces, and the  area o f  soc ia l  sciences, eva luat ing  the  
b e n e f i t s  i n  terms o f  improvements t o  the  l i v i n g  standard. Th is  
eva luat ion  should be as much concerned w i t h  who i s  t o  b e n e f i t  and how 
the  b e n e f i t  i s  t o  be rea l i zed ,  as w i t h  techn ica l  achievements. The 
disseminat ion phase w i l l  i nc reas ing ly  pose new chal lenges t o  AFNS 
s t a f f .  Although the m a j o r i t y  o f  p r o j e c t s  are s t i l l  i n  t h e i r  e a r l y  
phases and may show considerable techn ica l  success, much more t ime 
and a d i f f e r e n t  type o f  i n p u t  w i l l  be needed before  the r u r a l  poor 
can s t a r t  t o  b e n e f i t  from these research inputs .  
The measurement o f  success i s  a lso  complicated by the  dual approach 
o f  AFNS i n  achiev ing techn ica l  r e s u l t s  on one hand and t r a i n i n g  and 
i n s t i t u t i o n  b u i l d i n g  on the  other .  Immediate research r e s u l t s  are 
more tang ib le ,  bu t  the  long-term b e n e f i t  o f  a p r o j e c t  may l i e  i n  the 
es tab l  i shment and improvement o f  indigenous research c a p a b i l i t y  where 
an i n s t i t u t i o n  o r  a mot ivated s c i e n t i s t  may c a r r y  on research long 
a f t e r  AFNS support has ceased. The development o f  t he  human resource 
base i s  the  foundation f o r  any research; the re fo re  the  development o f  
personnel i s  an important  component i n  most p ro jec ts .  To analyze the 
scope of a t r a i n i n g  program i n  a p ro jec t ,  a t t e n t i o n  must n o t  only be 
given t o  the  number o f  personnel t r a i n e d  and the  type o f  t r a i n i n g  
programs, b u t  a l so  the  a c t i v i t i e s  o f  t ra inees  who have completed 
formal t r a i n i n g  and the  relevance o f  t he  t r a i n i n g  program t o  the 
p ro jec t .  These p o t e n t i a l l y  large,  long-term b e n e f i t s  are n o t  e a s i l y  
measured, and t h e  component o f  i n s t i t u t i o n  b u i  1 ding, t h a t  every 
p r o j e c t  has, i s  therefore more d i f f i c u l t  t o  evaluate than i t s  tech- 
n i  c a l  resu l  t s .  
I n  most cases, an AFNS p r o j e c t  does n o t  s tand on i t s  own b u t  may be 
invo lved i n  ohly one spec i f i c ,  b u t  important,  aspect o f  a l a r g e r  
I 
enterpr ise ,  where several o ther  organ iza t ions  a l s o  make a con t r i bu -  
t i o n .  Although the  o v e r a l l  success o f  such a p r o j e c t  i s  o f  pr imary 
concern t o  AFNS, i t has l i t t l e  con t ro l  over the  work o f  t he  o the r  
p a r t i c i p a n t s  and must l i m i t  i t s  eva luat ion  t o  t h e  component on which 
i t  i s  concentrat ing. There are, however, many p r o j e c t s  where AFNS I 
d i d  not  have t o  s t a r t  f rom t h e  beginning, b u t  where a s c i e n t i s t  o r  a 
nat iona l  program have a1 ready l a i d  t h e  groundwork. Here AFNS i n p u t s  
are needed more f o r  expansion o r  i n t e n s i f i c a t i o n ,  and t h i s  l a t e r -  
stage i n p u t  i s  o f t e n  c r u c i a l  t o  the  adapta t ion  o f  a new technology. 
But the amount o f  c r e d i t  f o r  these p r o j e c t s  t h a t  i s  due t o  AFNS i s  
n o t  e a s i l y  establ ished. I n  o ther  cases, AFNS p r o j e c t s  s t a r t  f rom the  
beginning and do much o f  the  groundwork. The o f t e n  impressive e a r l y  
techn ica l  r e s u l t s  are then enough t o  convince an i n s t i t u t i o n ,  a 
l a r g e r  donor, o r  a government o f  the  value o f  t h i s  type o f  research 
and they take over the  work. AFNS i s  thus n o t  ab le  t o  complete the  
task i t s e l f ,  b u t  i t  may be an i n d i c a t i o n  o f  success i f  such a p r o j e c t  
i s  taken over. Here AFNS o n l y  p lays the  r o l e  o f  a c a t a l y s t ,  s t a r t i n g  
i n  a new area o f  research, o r  support ing e a r l y  phases, w h i l e  the  
responsi b i  1 i ty f o r  the  u l  t i lnate success o f  the  techno1 ogy which AFNS 
i n i t i a t e d  l i e s  i n  the  hands o f  o the r  i n s t i t u t i o n s .  
Representat ive Successful P ro jec ts  
Cropping Systems Research i n  Asia - Since t h e  e a r l y  1970s, I D R C  has 
supported p ioneer i  ng research on r ice-based croppi  ng systems. Funds 
were provided through I R R I  f o r  the  Asian Cropping Systems Network 
(ACSN) and d i r e c t l y  t o  the  55x member count r ies :  Ph i l i pp ines ,  
Indonesia, China, Thailand, Bangladesh, and S r i  Lanka. A good 
example o f  the  growth and development o f  the  cropping systems 
research w i t h i n  t h i s  network i s  provided by the  na t iona l  program i n  
the  Ph i l ipp ines .  S t a r t i n g  i n  1972, the  U n i v e r s i t y  o f  t he  P h i l i p p i n e s  
a t  Los Banos (UPLB), w i t h  support from IDRC, conducted research on 
m u l t i p l e  cropping and i t s  adopt ion by farmers i n  s i x  se lec ted  
comnunities. The farmers'  response was e n t h u s i a s t i c  and adopt ion o f  
the  recommended mu1 ti p l  e-croppi  ng techno1 ogy was r a p i  d B  r e s u l  ti ng i n  
subs tan t i a l  improvements i n  bo th  p r o d u c t i v i t y  and the  n u t r i t i o n a l  
s t a t u s  o f  t he  t a r g e t  communities. Between 1972 and 1976, t h e  number 
o f  cooperat ing farmers rose from 29 t o  656, t h e i r  c r o p - i n t e n s i t y  
index rose from 1.65 t o  2.1, and t h e i r  mu l t i c ropped area rose from 
48% t o  75%. Th is  p r o j e c t  was renewed f o r  t h ree  phases and the  
P h i l i p p i n e s  has now developed i t s  own i n t e r n a l  network f o r  cropping- 
systems research, w i t h  more than 100 n a t i o n a l  research s i t e s  i n  1984. 
As a r e s u l t  o f  the  h o l i s t i c  research approach adopted by ACSN, the  
s c i e n t i s t s  q u i c k l y  came t o  appreciate the  importance o f  l i v e s t o c k  i n  
t he  r ice-based systems, bo th  as a source o f  power and i n  c o n t r i b u t i n g  
20%-40% t o  the  farm income. By 1982, ACSN s c i e n t i s t s  were c o n f i d e n t  
enough i n  t h e i r  methodology t o  s t a r t  t h e  involvement o f  animal 
s c i e n t i s t s .  As a r e s u l t  o f  a meeting h e l d  a t  l R R I  i n  1983, the 
network launched a se r ies  o f  combi ned crop-1 i vestock p ro jec ts ,  and 
the  ACSN became the  Asian Farming Systems Network (AFSN) . The f i r s t  
c rop - l i ves tock  p r o j e c t  t o  rece i ve  AFNS support  s t a r t e d  i n  1984 i n  t h e  
Ph i l i pp ines ,  i n  which s c i e n t i s t s  from the Animal Research I n s t i t u t e  
of UPLB work together  w i t h  cropping systems s c i e n t i s t s  from I R R I  t o  
develop improved farming systems t o  increase t h e  t o t a l  farm produc- 
t i v i t y  and enhance t h e  we l l -be ing  o f  the  farming communities. 
S i m i l  a r  IDRC-supported crop-1 ives tock  p ro jec ts ,  based on e a r l  i e r  
successful  cropping-system p ro jec ts ,  have s ince  s t a r t e d  i n  Thai1 and 
and Indonesia. 
Improving Pastures i n  L a t i n  America - Pastures and forage c o n s t i t u t e  
the  most abundant and cheapest source o f  feed f o r  ruminant l i v e -  
stock. A1 though almost 80% of the  l a n d  i n  L a t i n  America i s  used f o r  
grazing, p r o d u c t i v i t y  per  animal I s  low, approximate ly  one - th i rd  o f  
t h a t  i n  North America. Improvements can be achieved by the  i n t roduc -  
t i o n  o f  more product ive,  pa l  atable, and n u t r i t i o u s  grasses, legumes, 
shrubs, and trees, and t h e i r  b e t t e r  management. Because o f  the  cos t  
and complexity o f  conducting grazing t r i a l s ,  these are r a r e l y  c a r r i e d  
o u t  i n  developing count r ie ;  I D R C  the re fo re  has a1 1 ocated consi derabl e 
resources f o r  pasture and forage research. Current ly ,  funds are 
provided t o  f i v e  nat iona l  pasture and forage research programs i n  
L a t i n  America and the  Caribbean, l i n k e d  t o  the  Trop ica l  Pastures 
Network (TPN ) coordinated by the Centro In te rnac i  onal de Agr i cu l  t u r a  
Trop ica l  (CIAT) i n  Colombia. 
Successful r e s u l t s  have been produced by several o f  the nat iona l  
programs i n  the  network. The forage program a t  the  Universidad 
Ca to l i ca  de Chi le,  which IDRC has supported f o r  the  past  f i v e  years, 
has selected e i g h t  o f  the  best  accessions o u t  o f  the  more than 500 
t h a t  were evaluated on the  bas is  o f  h igh p r o d u c t i v i t y .  Two l a t e -  
f lower ing c u l  t i v a r s  o f  ryegrass (Lo1 i um perenne) were se lec ted f o r  
t h e i r  super ior  n u t r i t i v e  val  ue and good assoc ia t i  on w i t h  c lover ;  over 
30 t o f  seed have now been produced and s o l d  t o  farmers i n  the  Osorno 
region. B e t t e r  agronomic management techniques have been devel oped 
resu l  ti ng i n  improved sward qua1 i ty , and new s i  1 age-maki ng techniques 
have r e s u l t e d  i n  reduced e f f l u e n t  losses and considerably lower 
production costs per k i  1 ogram o f  metabol i z a b l e  energy. 
The Universidad Agrar ia  La Mol i n a  i n  Peru has received IDRC support 
f o r  pasture research since 1978. A ryegrass-c lover assoc ia t ion  has 
been i d e n t i f i e d  which under i r r i g a t i o n  y i e l d s  up t o  18 t o f  dry 
matter, a t  15.2% crude pro te in .  Th is  assoc ia t ion  has been used as 
the basis o f  sheep f a t t e n i n g  product ion modules i n  which s tock ing 
ra tes  of up t o  25 head per hectare have been achieved, w i t h  d a i l y  
1 iveweight  gains o f  up t o  200 g. Th is  compares w i t h  one animal per 
hectare and d a i l y  gains o f  only 100 g on n a t i v e  u n i r r i g a t e d  
pastures. Th is  p r o j e c t  has a lso  provided a very valuable t r a i n i n g  
ground, as 15 students have submitted theses under the p ro jec t .  
The O i l c rops  Network i n  East  A f r i c a  and Asia - Vegetable o i l  i s  an 
essen t ia l  component o f  the human d i e t ,  b u t  one t h a t  i s  i n  very sho r t  
supply i n  many developing count r ies ,  and l a r g e  amounts o f  scarce 
f o r e i g n  exchange have t o  be spent on impor t i ng  e d i b l e  o i l s .  Despite 
t h i s ,  o i l  seed crops, o the r  than groundnuts and soybeans, 1  ack i n t e r -  
na t i ona l  research backing. I n  order  t o  he lp  promote c o l l a b o r a t i o n  
and thereby strengthen na t iona l  o i l seed  research programs, IDRC 
es tab l ished an i n t e r n a t i o n a l  network i n  1981 w i t h  an adv isor  based i n  
Eth iop ia .  The network, which covers coun t r i es  i n  Eastern and 
Southern A f r i c a ,  t he  Midd le  East, and South Asia, covers 12 IDRC-  
supported p r o j e c t s  i n  Ind ia ,  S r i  Lanka, Egypt, Sudan, Eth iop ia ,  
Tanzania, Mozambique, e t  Malawi . 
I n  Ind ia ,  two IDRC-supported p r o j e c t s  on the  important ,  b u t  genera l ly  
neglected, o i l  crops sesame and sa f f l ower  have proven p a r t i c u l a r l y  
successful. One i s  cent red i n  Tamil Nadu State,  where a  c o l l e c t i o n  
o f  more than 2,000 germ plasm accessions o f  sesame have been 
assembled from d i f f e r e n t  count r ies ,  i n c l  udi  r ~ g  400 l o c a l  l y  co l  l e c t e d  
1  ines. A  1  arge number o f  crosses have been made among these acces- 
sions and promising 1  i nes  have been se lec ted w i t h  y i e l d  increases o f  
20-30% over the  commonly grown c u l  t i v a r  TMV4. These new 1  ines  are 
now i n  adaptive research t r i a l s  w i t h  farmers. The o the r  p r o j e c t  i s  
concerned w i t h  the improvement o f  sa f f lower ,  based a t  Indore i n  
Madhya Pradesh State.  Several new l i n e s  have been developed which 
s i g n i f i c a n t l y  o u t y i e l d  the  e a r l i e r  re leased c u l t i v a r  JSF-1. These 
are now a t  an advanced stage o f  t e s t i n g  and adapt ive t r i a l s  on 
farmers' f i e l d s .  Research i n t o  spineless c u l  t i v a r  has l e d  t o  the  
development of JSI-7, which has a  y i e l d  l e v e l  comparable t o  the 
nat iona l  check c u l  t i v a r  A-1 i n  Indore. Other promi s ing  spineless 
l i n e s  are  expected t o  make an impact i n  n o n t r a d i t i o n a l  sa f f lower  
regions, where the  normal spiny nature o f  t he  p l a n t  now i s  a  deter- 
r e n t  t o  i t s  product ion. A  recent  a d d i t i o n  t o  the  O i l c rops  network i s  
a  cooperat ive p r o j e c t  1 i n k i n g  s c i e n t i  s t s  a t  the  Ottawa Research 
S t a t i o n  o f  A g r i c u l t u r e  Canada w i t h  network s c i e n t i s t s  i n  A f r i c a  and 
Asia. The p r o j e c t  aims t o  develop r e l i a b l e  an ther /po l len  o r  ovule 
c u l t u r e  methods f o r  the  product ion  o f  d ihap lo ids  i n  sesame, 
sa f f lower ,  and n i g e r  seed. The development o f  t i s s u e  c u l t u r e  
techniques, t o  be used by o i  l c r o p s  breeders i n  developing count r ies ,  
w i  11 he1 p t o  subs tan t i a l  l y  increase the  e f f i c i e n c y  o f  t h e i r  e f f o r t s .  
Root Crops Research i n  Cameroon - IDRC's involvement i n  t he  Cameroon 
Nat iona l  Root Crop Improvement Program (CNRCIP 1 i s  an example o f  t he  
type o f  support t h a t  IDRC t r i e s  t o  p rov ide  t o  na t i ona l  research 
programs, w i t h  ass is tance from the  I ITA  a t  Ibadan, N i g e r i a  through 
opera t iona l  support. IDRC support f o r  t h e  CNRCIP s t a r t e d  i n  1977, 
w i t h  e a r l y  s t rong emphasis on t r a i n i n g  Cameroonian s c i e n t i s t s  f o r  t h e  
program. The f i r s t  yea r  o f  t he  program cons is ted  almost e n t i r e l y  o f  
t r a i n i n g ,  as a number o f  Cameroonian s c i e n t i s t s  d i d  t h e i r  Masters o r  
PhD degrees, a t  IITA, w h i l e  o thers  were sent  t o  Nor th  American 
u n i v e r s i t i e s .  With s t rong support f rom the  Cameroon government, t he  
CNRCIP was es tab l i shed  as a s t rong and s t a b l e  i n s t i t u t i o n  f o r  roo t -  
c rop  research w i t h  i t s  headquarters a t  Njombe Research S t a t i o n  and 
c o l l a b o r a t i v e  a c t i v i t i e s  a t  Ekona Research S t a t i o n  and Nkol bisson 
near Yaounde. I n  add i t i on ,  the  program has moved t o  c a r r y  ou t  a 
considerable amount o f  i t s  research o f f  s ta t i on ,  ma in ly  i n  farmers'  
f i e l d s .  
The main r o o t  crops grown i n  Cameroon are  cassava, sweet potatoes, 
yams, and cocoyams. The CNRCIP has made considerable progress i n  t h e  
s e l e c t i o n  o f  cassava f o r  res is tance t o  cassava mosaic disease and 
cassava b a c t e r i a l  b l i g h t ,  as w e l l  as f o r  h igh  y i e l d  and t h e  type o f  
r o o t  t h a t  i s  acceptable t o  farmers and t h e i r  f am i l i es .  The most 
impressive progress however has been made w i t h  sweet po ta to  selec- 
t i on ,  us ing  seed ma te r ia l  p rov ided by I ITA. S t a r t i n g  i n  1982, some 
of the bes t  sweet po ta to  v a r i e t i e s  were compared w i t h  a l o c a l  v a r i e t y  
i n  on-farm t r i a l s  managed by the  farmers themselves. The farmers 
p lan ted  a row o f  each va r ie t y ,  and a t  ha rves t  neighbour ing farmers 
were i n v i t e d  t o  come and compare the  r e s u l t s .  Some tubers  were a l s o  
cooked and eaten on the  spot t o  compare t h e i r  t as te .  The farmers 
then took c u t t i n g s  o f  t h e i r  p r e f e r r e d  v a r i e t i e s  home t o  p l a n t  on 
t h e i r  own farms. Since the  improved v a r i e t i e s  produced between one 
and f o u r  t imes the y i e l d  o f  the  l o c a l  va r ie t y ,  had a good t a s t e  and 
some res is tance t o  sweet po ta to  v i r u s  and weevi l ,  farmers responded 
enthusi a s t i c a l l y .  Two o f  these improved v a r i e t i e s  are now bei  ng 
mu1 t i p 1  i e d  w i t h  IDRC support and d i s t r i b u t e d  t o  farmers throughout 
the  country by the extension service, which was a l so  p a r t  of t he  
on-farm t r i a l s .  S i m i l a r  progress i s  expected soon i n  the  cassava 
program, and the  yam program i s  a1 so mu1 t i p l y i n g  p l a n t i n g  mater ia l  
f o r  d i s t r i b u t i o n  t o  farmers. 
Aquaculture Research i n  Turkey - I n  1975, the  S ta te  Hydrau l ic  Works 
(DSI) o f  t he  government o f  Turkey completed the  cons t ruc t i on  o f  a 
major dam on the  F i r a t  (Euphrates) R ive r  a t  Keban on the  cen t ra l  
Turk ish plateau. Th is  i s  the  l a r g e s t  o f  70 dams b u i l  t i n  Turkey t o  
date, c r e a t i n g  a r e s e r v o i r  o f  700 km2. Flood c o n t r o l  and i r r i g a t i o n ,  
as we l l  as power generation, are achieved by the  Keban dam. The 
f i s h e r i e s  p o t e n t i a l  of these new lakes i s  enormous, b u t  there  are  
problems w i t h  t h e  indigenous f i s h  species t h a t  were adapted t o  r i v e r  
condi t ions.  Dams a l s o  i n t e r r u p t  the  m ig ra t i on  routes  o f  these r i v e r  
species and cause f i s h  m o r t a l i t y  by t h e i r  passage through tu rb ines  o r  
i r r i g a t i o n  pumping s ta t ions .  I D R C  was approached by the  Turk ish  
government i n  1975 f o r  assis tance t o  manage the  b u i l d i n g  up o f  a f i s h  
resource a t  the  Keban r e s e r v o i r  and i n  p a r t i c u l a r  t o  a s s i s t  i n  
expanding c a p a b i l i t i e s  o f  t he  DSI f i s h e r i e s  group. The f i r s t  phase 
o f  the  p r o j e c t  became opera t iona l  i n  1977, a yea r  a f t e r  t h e  f i l l i n g  
o f  the  r e s e r v o i r  was complete. Eleven Turk ish  s c i e n t i s t s  were 
t r a i n e d  on sho r t  courses i n  Canada (Freshwater I n s t i t u t e ,  Winnipeg 
and the U n i v e r s i t y  o f  Toronto) and i n  Eastern Europe i n  1981. A 
complete 1 imnol og i ca l  and f i  she r i  es survey o f  t he  r e s e r v o i r  was 
completed by .  1981, and the  r e s u l t s  were used t o  s e t  up a management 
regime f o r  the reservo i r ,  i n  p a r t i c u l a r  t he  c a l c u l a t i o n  o f  t a r g e t  
s tock ing  rates.  Seven f i s h i n g  cooperat ives were 1 icensed t o  e x p l o i t  
the r e s e r v o i r  i n  1977, and increased t o  14 by 1980. Catches o f  food 
f i s h  were 1,300 t i n  1983, and a  t o t a l  o f  $18,000 was re turned t o  the  
State i n  rents. Stocking o f  carp began on a  small scale i n  1982 w i t h  
60,000 f inger1 i ngs  t ranspor ted from hatcher ies  e l  sewhere i n  Turkey. 
By 1984, 300,000 young carp had been re leased and t h i s  scale w i l l  
f u r t h e r  increase w i t h  the  cons t ruc t i on  o f  the Keban hatchery i n  1985. 
A Canadian consu l tan t  surveyed several o the r  dams i n  Turkey i n  1984 
t o  assess t h e i r  impact as b a r r i e r s  t o  f i s h  movements and poss ib le  
causes o f  m o r t a l i t y .  His advice w i l l  he lp  DSI engineers t o  b u i l d  
f i s h  b a r r i e r s  and fishways t o  m i t i g a t e  the  negat ive impacts o f  dams. 
Studies on cage c u l t u r e  o f  carp began i n  1983, bu t  w i n t e r  water 
temperatures were found t o  be too low t o  pe rm i t  growth, a1 though the  
su rv i va l  o f  carp through the  w i n t e r  was exce l l en t .  Studies i n  the  
summer o f  1984 focused on f i s h  growth and product ion i n  r e l a t i o n  t o  
s tock ing  dens i t ies .  IDRC was inst rumental  i n  t r a n s f e r r i n g  f i s h e r y  
development and management techni  ques t o  1  ocal agencies i n  these 
areas, and has con t r i bu ted  d i r e c t l y  t o  the  establ ishment o f  a  f i s h i n g  
i ndustry support ing 300 fishermen and t h e i r  fami 1  ies .  Fu r the r  bene- 
f i t s  from cage c u l t u r e  and r e s e r v o i r  s tock ing  programs s h o ~ ~ l d  become 
apparent du r ing  the  course o f  the  second phase. 
D e h l ~ l l e r s  and Gra in  M i l l  i n g  - Small g r i n d i n g  m i l  1  s  are common i n  the  
r u r a l  areas o f  many coun t r i es  and have s i g n i f i c a n t l y  reduced the  work 
i n  prepar ing t r a d i t i o n a l  foods by hand gr ind ing.  Before m i l l i n g ,  t he  
g r a i n  i s  o f t e n  dehulled, a  task s t i l l  l a r g e l y  done by hand, where 
women and c h i l d r e n  o f  every v i l l a g e  household i n  semi-ar id regions 
spend hours pounding grain. Increas ing ly ,  t h i s  task i s  being avoided 
by the use o f  processed and o f t e n  imported gra ins.  A dec l ine  i n  the  
consumption o f  l o c a l  grains, such as sorghum and m i l l e t ,  i s  t he  
r e s u l t ,  even though these crops are w e l l  adapted t o  l o c a l  product ion 
cond i t ions  and are p re fe r red  by r u r a l  consumers. To seek a  s o l u t i o n  
t o  t h i s  growing problem, IDRC has supported work on the  development 
and introduction of efficient and economical vill age-level dehul lers 
for use alongside small village grinding mills. This work which was 
init ially carried o u t  in Canada a t  the Plant Biotechnology Institute 
of the National Research Council ( N R C )  in Saskatoon and later in 
institutions of several developing countries, has resulted in two 
dehuller types suitable for village use. B o t h  work on the same prin- 
ciple and differ mainly in capacity--one has a daily throughput of 
2.0 t of grain, while the other dehulls 500 k g  daily in small batches 
of 5-7 kg considered an ideal size for village dehulling. Record 
keeping systems, maintenance schedules, instal 1 ation designs, and 
operator training manuals have also been produced. 
In Botswana, a large proportion of the sorghum produced i s  now 
processed in these machines, where 36 large dehullers now operate in 
21 mills. Various versions of this dehuller have been tested in 15 
other countries, and over 80 have been manufactured in Canada and 
Botswana for testing and commercial use. The smaller, or mini- 
dehuller, has also been tested in different African countries, and 
local manufacture, servicing capabil i t ies,  and operator training are 
being developed in Senegal, Gambia, Tanzania, ~imbabwe, Botswana, and 
Uganda. 'The dehullers have the potential for not  only reducing the 
w.omenls workload of pounding grain, b u t  a1 so are increasing the 
production of those traditional crops t h a t  have an ecological advan- 
tage. In addition, they are the basis for developing small rural 
enterprises and 1 ocal employment. 
Farming Systems in Mali - The food production problems affecting 
small farmers throughout semi-arid Africa are well known, and after 
the drought of 1968-73, the Mali Government looked for ways t o  reduce 
the vulnerability of i t s  small farmers t o  the factors t h a t  limit 
their food production. Mali approached IDRC for assistance in 
establishing a division for farming-systems research within i t s  
Institute of Rural Economy, which i s  responsible for agronomic 
research in the country. This was the f i r s t  IDRC-supported farming- 
systems research p r o j e c t  i n  A f r i c a  and as l i t t l e  A f r i c a n  experience 
was avai lable,  t ~ o  I D R C  advisors were provided t o  work w i t h  the  
d i v i s i o n  o f  farming-systems research. Gradual ly, a s t rong  team of 
Ma1 i a n  researchers was b u i l t  up and an extensive program o f  on-farm 
experiments was conducted on the  major food crops--sorghum, m i l l e t ,  
maize and cowpeas--in th ree  v i  11 ages, represent ing  th ree  d i f f e r e n t  
stages o f  development. Sakoro was se lec ted because i t  was t y p i c a l  o f  
some o f  the  1 east-devel oped v i l  1 ages i n  the  Southwest o f  Ma l i .  These 
are  permanent v i l  lages, b u t  t he  farmers p r a c t i c e  s h i f t i n g  cu l  ti v a t i  on 
around the v i l l a g e s .  The e f f e c t  o f  cropping f o r  many years on the  
poor s o i l s  o f  t h i s  area has reduced the  s o i l  f e r t i l i t y ,  causing soi  1 
exhaustion and erosion, made worse by overgrazing c a t t l e ,  goats, and 
sheep. I n  Sakoro, l a n d  w i t h i n  a rad ius  o f  s i x  k i lomet res  from the  
v i l l a g e  had no t  been used f o r  crops f o r  many years, and the  crops 
grown f u r t h e r  away gave very low y i e l d s ,  averaging around 370 kglha. 
A t  these l e v e l s  o f  product ion, farmers were n o t  ab le  t o  feed t h e i r  
f a m i l i e s  and 80% of the  households were sho r t  o f  food. As a r e s u l t ,  
most of the  young men l e f t  the  v i l l a g e  t o  ob ta in  work i n  I v o r y  Coast, 
from where they sent money back t o  t h e i r  f a m i l i e s  t o  buy add i t i ona l  
food. Southern M a l i  receives adequate r a i n f a l l  o f  between 700 
mmlyear and 1400 mnlyear, therefore, v i l l a g e s  l i k e  Sakoro were l e s s  
a f f e c t e d  by drought than the  more Northern Sahel ian areas o f  Mal i .  
The farming-systems research team made a c a r e f u l  ana lys i s  o f  t h e  s o i l  
f e r t i l i t y  problems o f  t he  v i l l a g e  and, i n  cooperat ion w i t h  the  
farmers, conducted a number o f  experiments on t h e  main crops, inc lud-  
i ng sorghum, m i l  l e t ,  maize, r i c e ,  cowpeas, groundnuts, and cotton. 
The Ma1 i an Tex t i  1 e Development Company (CMDT ) p r o v i  ded maize seed and 
f e r t i l i z e r  t o  a number o f  farmers on c r e d i t .  The farmers p a r t i c i -  
pated i n  the  experiments, us ing  some of t he  manure which had n o t  
p rev ious ly  been used, and soon r e a l i z e d  t h a t  a combination o f  manure 
and f e r t i l  i z e r  woul d g ive  them y i e l  ds o f  up t o  4.3 t / ha  o f  maize. 
They prev ious ly  had on ly  used hand hoes f o r  c u l t i v a t i o n ,  b u t  they now 
pul l e d  ou t  some 01 d ploughs, s t a r t e d  t r a i n i n g  t h e i r  oxen, and grew 
maize and o ther  crops on the  l a n d  around the  v i l l a g e ,  which had 
p rev ious l y  remained uncul ti vated. Several farmers q u i c k l y  achieved 
more than s e l f - s u f f i c i e n c y  i n  food product ion  and were ab le  t o  s e l l  
t h e i r  surplus. Where the  product ion  of maize was on ly  one ton  f o r  
t he  v i l l a g e  i n  1981, t h e r e  was a r a p i d  increase t o  20 t by 1983, 
grown by 13 farmers. Sorghum, m i l l e t ,  groundnut, and c o t t o n  produc- 
t i o n  a l s o  increased, e s p e c i a l l y  when these crops were grown i n  
r o t a t i o n  w i t h  adequate manure and f e r t i l i z e r .  Improvements i n  animal 
p roduct ion  were a1 so apparent w i t h  d ry  season feeding o f  t he  1 i ve -  
stock and b e t t e r  disease c o n t r o l .  
Neighbouring v i l l a g e s  a re  now s t a r t i n g  t o  copy t h e  techniques begun 
i n  Sakoro, and the  farmirlg systems research team has se lec ted  f o u r  
more v i l l a g e s  t o  conduct simple t r i a l s  o f  t h e  techniques t o  determine 
i f  these new methods can be extended widely .  I n  t h i s  p a r t  of Ma1 i, 
s o i l  f e r t i l i t y  appears t o  be t h e  p r i n c i p a l  problem, b u t  o ther  
c o n s t r a i n t s  a l so  l i m i t  a g r i c u l t u r a l  product ion.  The new research 
method01 ogy used by the  fa rmi  ng-systems researchers i s  designed t o  
i d e n t i f y  t he  p r i n c i p a l  cons t ra in t s ,  whatever they may be, and t o  
in t roduce,  t e s t ,  r e f i n e ,  and improve techno1 og i  es designed t o  reduce 
those cons t ra in ts .  IDRC experience i n  t h e  Asian Rice Farming Systems 
Network (ARFSN) and i n  farming-systems research i n  L a t i n  America 
i n d i c a t e s  t h a t  t h i s  type o f  research can make a major c o n t r i b u t i o n  t o  
increased food product ion  i n  most l oca t i ons .  I D R C  i s  t he re fo re  
expanding i t s  f i n a n c i a l  and techn ica l  support  f o r  farming-systems 
research p r o j e c t s  f rom developing c o u n t r i e s  throughout  semi-ar id  
A f r i c a .  
Tree P l a n t a t i o n s  i n  China - IDRC i s  c u r r e n t l y  suppor t ing  research on 
Paulownia i n  China, a fast -growing t r e e  o f  g r e a t  i n t e r e s t  t o  t he  
r u r a l  communities. 'The long-term o b j e c t i v e  o f  t h i s  p r o j e c t  i s  t o  
increase t imber and food product ion  through the  p l a n t i n g  and i n t e r -  
cropping o f  Paulownia t r e e s  w i t h  var ious  crops i n  23 provinces, 
autonomous regions, and munic ipal  i t i e s  where Paulownia can be grown. 
Less than f i v e  years  ago, China had on ly  3,000 ha o f  l a n d  p lan ted 
w i t h  Paulownia t rees,  b u t  s ince then t h e  p r o j e c t  has transformed many 
p a r t s  o f  China l i t e r a l l y  i n t o  a Paulownia f o r e s t  by i n te rc ropp ing  
1.5 m i l l i o n  ha o f  farmland, and thus i n v o l v i n g  the r u r a l  peasants i n  
one of the  l a r g e s t  soc ia l  f o r e s t r y  development p r o j e c t s  i n  the  
world. Th is  dramatic a f f o r e s t a t i o n  program o f  the People's Rep l~b l i c  
of China, a country faced w i t h  a ser ious shortage o f  t imber, was 
achieved through an IDRC-funded p r o j e c t  l e d  by M r .  Zhu o f  t he  Chinese 
Academy of Forestry.  IDRC's c o n t r i b u t i o n  was c e n t r a l  t o  the  success- 
fu l  launching of t he  nat ionwide f o r e s t  p l a n t i n g  program and concen- 
t r a t e d  on the s p e c i f i c  areas o f  personnel t r a i n i n g ,  techn ica l  
guidance, seed mate r ia l  development, and the  p rov i  s ion  o f  extension 
serv ices t o  r u r a l  communities. The e a r l y  successes t h a t  t h i s  AFNS 
Fores t ry  p r o j e c t  demonstrated helped i n  securing the  support o f  
var ious  l e v e l s  of government i n  China f o r  t he  implementation o f  a 
massive a f fo res ta t i on  program t h a t  was c a r r i e d  o u t  simultaneously 
w i t h  the  research phase. Under t h i s  program, Chinese farmers i n  a l l  
p a r t s  of t he  country were mot ivated t o  i n t e r c r o p  Paulownia w i t h  a 
v a r i e t y  of crops. Four s p e c i f i c  clones which r e s u l t e d  from the  
research work o f  the Paulownia s c i e n t i f i c  team have now been 
in t roduced on a wide scale. Th is  p r o j e c t  w i l l  go a l ong  way t o  t o  
a l l e v i a t e  the  t imber shortage i n  the country and t o  increase the  
income o f  r u r a l  peasants. 
Although a n a t i v e  t r e e  i n  China, Paulownia i s  now a l so  sought a f t e r  
i n  many o ther  p a r t s  o f  t he  w o r l d  as a p o t e n t i a l  plantat ion-grown cash 
crop. I t s  t imber i s  worth more than walnut and, because i t  i s  a 
fast-growing t ree ,  i t  has been found valuable i n  s t r ip -mine reclama- 
t i o n  and f o r  i n te rc ropp ing  w i t h  a g r i c u l t u r a l  crops. I n  s p i t e  o f  the  
tremendous impact o f  t he  f i r s t  phase o f  h i s  work, now i n  the  f i n a l  
stages o f  completion, p r o j e c t  leader  Zhu be1 ieves  t h a t  more can s t i  11 
be achieved through f u r t h e r  .research. He would 1 i k e  t o  develop supe- 
r i o r  clones and advanced growing techniques t o  opt in i ize the  q u a l i t y  
of usable t imber. Mr .  Zhu a l so  forsees t h a t  t he  r e s u l t s  o f  h i s  
research ' and the  unique experience gained through China' s  
a f f o r e s t a t i o n  program w i l l  be useful t o  o the r  coun t r i es  i n t e r e s t e d  i n  
adopting the  Paulownia t ree .  For the  d isseminat ion o f  t h i s  tech- 
nology, i n fo rma t ion  and m a t e r i a l s  are now being made a v a i l a b l e  by 
I D R C  ou ts ide  China. M r .  Zhu and h i s  s t a f f  have received many 
c i t a t i o n s  and na t iona l  and l o c a l  government awards f o r  t h e i r  work on 
Paulownia a f f o r e s t a t i o n ,  foremost among them the  "Man o f  the  TreesM 
award by Richard S t .  Barbe, Baker Foundation o f  Canada. H is  research 
has been w ide ly  quoted by j ou rna ls  i n  China, Taiwan, Japan, France, 
and Aus t ra l i a ,  and a book le t  on Paulownia i n  China i s  being prepared 
f o r  g lobal  d i s t r i b u t i o n  by IDRC. M r .  Zhu has gained respect  and 
recogn i t i on  as a s c i e n t i s t  and f o r e s t e r  by h i s  colleagues, peers, and 
the  top  leaders of China, i n c l u d i n g  the  Pres ident  and the Par ty  
Secretary, b u t  through h i s  work he has a1 so become a f r i e n d  o f  the 
peasants everywhere. 
3. Factors L i m i t i n g  P r o j e c t  Success 
The eva luat ion  o f  f a i l u r e s  helps the  f u t u r e  d i r e c t i o n  o f  a program 
more than the  success s t o r i e s .  However, f a i l  u re  i s  r e l a t i v e  and n o t  
e a s i l y  measured. To ta l  f a i l u r e  i s  rare,  b u t  a c e r t a i n  degree o f  
f a i l u r e  i s  probably p a r t  o f  most p ro jec ts .  Th is  i s  n o t . u n r e l a t e d  t o  
the  s e t t i n g  o f  the  p r o j e c t  ob jec t ives ,  aga ins t  which the  success o f  a 
p r o j e c t  i s  t o  be measured. I f  the  ob jec t i ves  are unreal i s t i c  then 
the  f a i l u r e  i s  b u i l t  i n t o  t h e  p r o j e c t  from the  s t a r t .  O f  more impor- 
tance i s  the  actual  environment o f  the  developing c o ~ ~ n t r i e s  i n  which 
a p r o j e c t  operates. While i t  i s  a p r o j e c t ' s  ail11 t o  improve one 
c e r t a i n  aspect o f  technology, i t  should n o t  be f o r g o t t e n  t h a t  there  
are a mu1 t i t u d e  o f  o ther  face ts  t h a t  are n o t  developed e i t h e r ,  and 
thus h inder  the  p ro jec t .  The more developed a country i s ,  t he  more 
developed are  i t s  i n s t i t u t i o n s ,  i t s  communications, i t s  s t a f f ,  and 
i t s  admin is t ra t ion ,  a l l  cond i t i ons  t h a t  he lp  t o  b r i n g  a p r o j e c t  t o  a 
successful conclusion. However, w i t h  t h e  mandate o f  AFNS t o  he lp  the  
poorest coun t r i es  o r  popu la t ion  segments, AFNS has chosen a s p e c i f i c  
environment t h a t  i s  no t  p a r t i c u l a r l y  suppor t ive  o f  a research 
pro jec t .  The very approach thus has a b u i l t - i n  mechanism t o  reduce 
the number o f  successes and t o  make f a i l u r e  more l i k e l y .  Th is  i n  
t u r n  may lead t o  a temptat ion t o  do more work where i t  i s  more 1-i k e l y  
t o  succeed, i n  the  b e t t e r  o f f  count r ies .  A s i m i l a r  s i t u a t i o n  e x i s t s  
w i t h  the  de l i be ra te  choice t o  support l o c a l  s c i e n t i s t s .  They have t o  
l i v e  and work w i t h i n  t h e i r  own frame o f  reference,  where p o l i t i c a l  
in te r fe rence,  career  considerat ions,  personal i ty c l  ashes, o r  1 ack of 
i ncen t i ves  are major negat ive in f luences on t h e i r  work, whereas an 
e x p a t r i a t e  s c i e n t i s t  may n o t  be subjected t o  i n  the  same 
const ra in ts .  With i t s  mandate, AFNS has chosen a s p e c i f i c  
environment t h a t  by i t s  d e f i n i t i o n  con ta i  ns numerous f a c t o r s  t h a t  
h inder the  successful complet ion o f  the  work. The l i s t i n g  o f  some o f  
these w i l l  he1 p t o  i l l u s t r a t e  the  o f t e n  underestimated d i f f i c u l t i e s  
t h a t  are the  reason why many p r o j e c t s  do n o t  reach t h e i r  s ta ted  
object ives.  
P r o j e c t  Leadershie - Th is  has been the  key t o  some of t he  notable 
successes o f  AFNS p ro jec ts ,  b u t  i t  has i n  many o thers  been a source 
o f  problems and delays. The qua1 i t y  and ded ica t ion  o f  the  p r o j e c t  
leader i s  a component t h a t  i s  b u i l t  i n t o  the  p r o j e c t  from the  s t a r t ,  
b u t  h i s  p o t e n t i a l  and charac ter  are sometimes n o t  evaluated c a r e f u l l y  
enough. More o f t e n  the  shortcomings o f  a leader. may be recognized, 
b u t  the  l ack  o f  a l t e r n a t i v e s  and t h e  hope o f  on-the-job l e a r n i n g  may 
g ive  a p r o j e c t  t he  go-ahead desp i te  some doubts. Thus, p r o j e c t  
o f f i c e r s  liiay have t o  take a chance w i t h  a new p r o j e c t  leader,  which 
obviously can l e a d  t o  f a i l u r e ,  o r  a t  l e a s t  t o  problems and delays. 
A t t i t u d e  o f  Government - Success o f  research i s  l a r g e l y  dependent on 
the  p o l i t i c a l  w i l l  and the  p r i o r i t y  o f  a g r i c u l t u r e  and a g r i c u l t u r a l  
research w i t h i n  a country. Due t o  the recent  recession and increas-  
i n g  indebtedness, many governments are i n  a s i t u a t i o n  o f  d im in i sh ing  
funds and increas ing demands, and t h e i r  commitment t o  a g r i c u l  t u r e  and 
research i s  l e s s  than was expected. A t  t he  same time, p o l i t i c a l  
i n s t a b i  1 i ty and f requent  changes o f  government nega t i ve l y  i n f  1 uence 
p o l i t i c a l  comnitnient and may b r i n g  changes ove rn igh t  t h a t  a f f e c t  a 
p ro jec t .  
Timeframe - A g r i c u l t u r a l  research i s  by i t s  na ture  a long-term under- 
taking, and the  amount o f  t ime i t  takes i s  o f t e n  n o t  considered. 
Young s c i e n t i s t s  are  ove r l y  o p t i m i s t i c  , expect the  quick achievement 
o f  resu l t s ,  and then f i n d  themselves p a r t  o f  a system t h a t  imposes 
one delay a f t e r  another. As the research progresses they r e a l i z e  
t h a t  the  work before them i s  more complex and the re fo re  needs more 
time. Donors, p o l i t i c i a n s ,  and sen ior  c i v i l  servants on the  o ther  
hand are under pressure t o  show r e s u l t s .  When these are no t  fo r th -  
coming w i t h i n  the  i n i t i a l l y  promised time, the  p r o j e c t  leader  comes 
under pressure, and support f o r  h i s  work may be reduced o r  withdrawn. 
U n r e a l i s t i c  Expectat ions - As most s c i e n t i s t s  supported are young and 
inexperienced, the  complexity o f  t h e i r  work i s  o f t e n  no t  f u l l y  
apparent t o  them. They are overenthus ias t ic ,  s e t  h igh  goals and aim 
t o  undertake too much. When t h e  d i f f i c u l t i e s ,  s e t  backs, and disap- 
poi  ntments s t a r t  t o  become p a r t  o f  the  work, discouragement se ts  i n .  * 
I f  ove r l y  o p t i m i s t i c  expectat ions have a l s o  been r a i s e d  i n  t h e i r  
super iors o r  p o l i t i c a l  leaders, then the  task i n  hand may become too 
d i f f i c u l t .  
Admin i s t ra t i on  and Finance - Bureaucracy can be found a t  i t s  worst  i n  
developing countr ies,  where the  simp1 e s t  t ransac t ion  becomes a major 
e n t e r p r i  se needi ng ex t rao rd ina ry  amounts o f  time, e f f o r t ,  and 
pat ience. A recent  survey showed t h i s  t o  be considered the  l a r g e s t  
f a c t o r  h inder ing  a p ro jec t .  Th is  i s  e s p e c i a l l y  t he  case w i t h  f inan-  
c i a l  t ransact ions,  where a shortage o f  f o r e i g n  exchange imposes l i m i -  
t a t i ons ,  and where the danger o f  mismanagement has l e d  t o  the  most 
complex systems o f  f i n a n c i a l  a l l o c a t i o n .  Many p r o j e c t s  f i n d  a s imi-  
1 a r  s i t u a t i o n  concerning equipment and suppl i es ,  which are o f t e n  very 
d i f f i c u l t  t o  procure and maintain, and can delay work f o r  months. 
' 
Personnel - Many p r o j e c t s  face considerable setbacks due t o  problems 
o f  personal re1  a t i  onshi ps among s c i e n t i  sts,  between s c i e n t i  s t s  and 
c i v i l  servants, o r  between i n s t i t u t i o n s .  Here personal considera- 
t i o n s  o f  advantage can ove r r i de  the o v e r a l l  long-term goal o f  a  
successful p ro jec t .  Related t o  t h i s  i s  t he  l e v e l  o f  mo t i va t i on  i n  a  
s i t u a t i o n  where d i f f i c u l t i e s ,  1  ack o f  incent ives,  and b e t t e r  
oppor tun i t i es  e l  sewhere cause f requent  s t a f f  changes t h a t  have a  
detr imental  e f f e c t  on the  p ro jec t .  
A p p l i c a b i l i t y  o f  Resu l ts  - I n  some cases, the  ac tua l  usefulness of a  
p ro jec t ,  espec ia l l y  i t s  economic v i a b i  1  i ty and competi t iveness w i t h  
a l t e r n a t i v e s  has n o t  been thoroughly considered, being overshadowed 
by s c i e n t i  f i d t e c h n i c a l  considerat ions.  Only once a  p r o j e c t  reaches 
an advanced stage do these aspects become more prominent, and i t  can 
then happen t h a t  a1 though t h e  technology i s  t e c h n i c a l l y  feas ib le ,  i t  
i s  too  c o s t l y  t o  use. Th is  i s  p a r t i c u l a r l y  dangerous when a  p r o j e c t  
i s  aimed a t  the  r u r a l  poor, b u t  it becomes apparent t h a t  t h a t  very 
t a r g e t  group can l e a s t  a f f o r d  the  e x t r a  i npu ts  the  new technology 
demands. 
Or ien ta t i on  - It has been found t h a t  sometimes the  goals and aims o f  
AFNS, the hos t  government, and the  research team are n o t  the  same. 
Th is  may have been glossed over w h i l e  t h e  p r o j e c t  was negot iated,  b u t  
once work s ta r t s ,  the  d i v e r g i  fig l nte res ts  become apparent. IDRC ' s  
o r i e n t a t i o n  toward the  r u r a l  poor, toward fa rmbased research, and 
i n t e g r a t i o n  may run  con t ra ry  t o  the  t h i n k i n g  o f  t he  team leader  and 
h i s  s t a f f ,  o r  may be i n  c o n f l l c t  w i t h  host-government p o l i c i e s .  Such 
d i f f e r e n t  goals and expectat ions can p u t  considerable s t ress  on a  
p ro jec t .  
Only the  major p o i n t s  can be mentioned here, and i t  would take a  much 
more d e t a i l e d  ana lys i s  o f  s p e c i f i c  p r o j e c t s  and p r o j e c t  groups t o  
a r r i v e  a t  more d e t a i l e d  fac tors .  Such analyses are  c a r r i e d  o u t  
p e r i o d i c a l l y  however, and are u s u a l l y  undertaken t o  look  a t  a  
s p e c i f i c  type o f  p r o j e c t .  The more d e t a i l e d  problems and short -  
comings i n  such r e p o r t s  are then u t i l i z e d  t o  evaluate s p e c i f i c  
p r o j e c t  components and he lp  sen ior  s t a f f  o f  AFNS t o  make changes, 
adjustments, o r  r e o r i e n t a t i o n  where necessary. 
4. Learning from Experience 
The e f fec t i veness  o f  an organ iza t ion  t o  a  considerable e x t e n t  depends 
on the  qua1 i t y  o f  the  feedback system o f  making new experience a v a i l -  
ab le  t o  the  deci sion-maki ng process. AFNS, there fore ,  pu ts  much 
value on learn ing ,  based on the  experiences i n  the  f i e l d ,  experiences 
t h a t  w i l l  then lead  t o  a  more s e n s i t i v e  approach and greater  accom- 
plishments. One general concern o f  t he  recent  pas t  i s  t h a t  t he  AFNS 
system has a  number o f  bo t t lenecks  t h a t  reduce the  l e v e l  o f  achieve- 
ment. AFNS may g i ve  t h e  funds, supply ma te r ia l s ,  and prov ide 
t r a i n i n g ,  b u t  these phys ica l  i npu ts  do n o t  au tomat i ca l l y  guarantee 
success. Since the  generat ion o f  usefu l  r e s u l t s  i s  t h e  mandate o f  
AFNS, t h e  t ime has come t o  go beyond the  imnediate concern o f  funding 
p ro jec ts ,  and t o  look a t  t he  research f o r  development as a  whole. A 
wider understanding o f  the  1  i m i  t a t i  ons, p rob l  ems, and concerns t h a t  
i n f l uence  p r o j e c t s  w i ' l l  be an impor tant  step toward a  h igher  degree 
o f  conf idence t h a t  t he  ma te r ia l  i n p u t s  do produce the  expected 
r e s u l t s .  A few of the  recen t  l e a r n i n g  experiences are  summarized 
here. 
Corporate Memory - The considerable experience o f  the more sen ior  
s t a f f  members i n  development i s  a  much appreciated s t reng th  o f  AFNS. 
The recent  expansion o f  t he  number o f  program o f f i c e r s  has made the 
d i v i s i o n  r e a l i z e  t h a t  the  long process o f  each i n d i v i d u a l  l e a r n i n g  
through h i s  own experience on the  job  can be a  wastefu l  approach. 
More emphasis thus needs t o  be placed on us ing  the  experience o f  the  
more senior  members t o  he1 p  acce lera te  the  lea ' rn ing  process and b r i n g  
more j u n i o r  s t a f f  q u i c k l y  t o  a  h igher  l e v e l  o f  experience by b u i l d i n g  
on the capac i ty  t h a t  i s  a l ready present.  
F o r m a l i t i e s  - Each p r o j e c t  'necessitates a request  from a developing 
country which leads t o  an agreement between IDRC and the  hos t  govern- 
ment. Acceptance o f  a p r o j e c t  by the government's coo rd ina t ing  
agency o f t e n  takes a very l ong  time, and un fo r tuna te l y  seems wors t  
among the poorest count r ies .  Th is  d i f f i c u l t y  has tended t o  cause 
program o f f i c e r s  t o  g i v e  preference t o  coun t r i es  where the  procedures 
are  l e s s  complex, which by nature have been some o f  the  wea l th ie r  
developing countr ies.  Such a tendency, however, may be con t ra ry  t o  
general AFNS p r i o r i t i e s .  IDRC i s  u n l i k e l y  t o  be ab le  t o  make the 
bureaucracies o f  developing coun t r i es  more e f f i c i e n t ,  and thus has t o  
l e a r n  t o  f i n d  ways t o  work e f f e c t i v e l y  w i t h i n  a r a t h e r  i n e f f e c t i v e  
system. Help ing a poor count ry  o r  the  r u r a l  poor w i t h i n  a country, 
therefore,  can hinge on how w e l l  a p r o j e c t  i s  supported by a number 
o f  c i v i l  servants, p o l i t i c i a n s ,  o r  admin is t ra tors .  P r o j e c t  s t a f f  may 
have t o  l e a r n  t h a t  there  i s  a need t o  b u i l d  more personal contac ts  
here too, no t  j u s t  w i t h i n  the  s c i e n t i f i c  comnunity. 
Competi t ion - AFNS w i t h  i t s  modest p r o j e c t  c o s t  o f  an average 
$300,000 i s  f i n d i n g  i t s e l f  more and more among the  l e s s e r  donors. 
When i n t e g r a t e d  development p r o j e c t s  by l a r g e  donors and reg iona l  
development banks reach several hundred m i l  1 i o n  do1 1 ars, then an AFNS 
p r o j e c t  becomes a r a t h e r  modest a f f a i r .  I n  some cases, even i f  an 
IDRC p r o j e c t  s t a r t s  t o  show success, a l a r g e  donor comes alorrg and 
bu r ies  i t  under a huge, new p r o j e c t  based on t h e  o r i g i n a l  IDRC-  
supported approach. While a few coun t r i es  have expressed q u i t e  
o u t r i g h t  t h a t  they are n o t  i n t e r e s t e d  i n  small research pro jec ts ,  
most o thers  might  accept' them, b u t  f i n d  i t  n o t  worthwhi le g i v i n g  i t  
p r i o r i t y  o r  support. I n  t h i s  environment o f  donor compet i t ion,  i t  
w i l l  be i nc reas ing ly  necessary t o  show t h a t  "small  i s  b e a u t i f u l " ,  or, 
more l i k e l y ,  t h a t  a r e l a t i v e l y  small i 'nput i n  a key research t o p i c  
can pay considerable long-term dividends. The success o f  one p r o j e c t  
may we1 1 open the  eyes o f  t h e  dec is ion  makers and assure t h e i r  f u t u r e  
support f o r  o the r  pro jec ts .  
Advice and Encouragement - The need f o r  research i s  g reates t  among 
poorer countr ies,  b u t  most lack  both the  t r a i n e d  manpower and the  
i n f r a s t r u c t u r e  t o  c a r r y  o u t  research. As i nc reas ing  emphasis i s  
being placed on he1 p ing  poorer coun t r i es  and on focus ing on the. r u r a l  
poor, i t  has become ev iden t  t h a t  t h i s  approach i s  hindered by the  
lack  o f  capac i ty  i n  most o f  these countr ies.  To b u i l d  up c a p a b i l i t y  
here i nc reas ing ly  demands a  new approach, and the  use o f  ou ts ide  
exper t i se  can be o f  considerable he1 p  t o  a  p ro jec t .  Though res iden t  
p r o j e c t  advisers have been few, a  greater  number o f  s p e c i a l i s t  con- 
s u l t a n t s  have been employed on short - term assignments t o  advise on 
s p e c i f i c  research methods and techno1 ogies. Special  i s t  consul t a n t s  
o f f e r  a  number o f  advantages over r e s i d e n t  expat r ia tes .  I D R C  ' s  
i n t e r n a t i o n a l  consu l tan t  r o s t e r  i n c l  udes mature, experienced people 
from u n i v e r s i t i e s ,  government, the  p r i v a t e  sector,  and r e t i  red  senior  
s c i e n t i  s ts .  S c i e n t i s t s  o f  i n t e r n a t i o n a l  r e p u t a t i o n  are general l y  
h e l d  i n  h igh  esteem and t h e i r  advice i s  u s u a l l y  taken se r ious l y  by 
those who formulate and admin is ter  p ro jec ts .  
The l i m i t a t i o n s  o f  consu l tan ts  i n  terms o f  c o s t  and t ime have now l e d  
t o  a  more appropr iate approach; the  format ion o f  networks w i t h  a  
coord inator  has been found t o  be an e f f e c t i v e  a l t e r n a t i v e  t o  consul t- 
ants. Here, emphasis i s  on mutual support by var ious s c i e n t i s t s  i n  
d i f f e r e n t  coun t r i es  and aside from b e t t e r  cos t -e f fec t iveness such 
mutual support i s  o f t e n  more r e l e v a n t  and appropr ia te  t o  a  given 
environment. The most val  uable support f o r  p ro jec ts ,  however, has 
been from AFNS program o f f i c e r s .  Backstopping, encouragement, moral 
support, and prob l  em s o l v i n g  have become inc reas ing ly  important,  
e s p e c i a l l y  i n  poorer coun t r i es  where a  program o f f i c e r  i s  compel l e d  
t o  spend more t ime adv is ing  e x i s t i n g  pro jec ts .  Given the  wide 
geographical spread o f  p ro jec ts ,  t h i s  approach, however, does p u t  
add i t i ona l  demands on the  already overloaded t ime schedule o f  the  
program o f f i ce rs .  I nc reas i  ng support f o r  poorer coun t r i es  has thus 
l e d  t o  an increase i n  the  workload o f  s t a f f  and w i l l  r e s u l t  i n  the  
need f o r  f u r t h e r  increases o f  s t a f f  a t  t h e  reg iona l  o f f i c e s .  
Locat ion o f  Research P r o j e c t s  - AFNS grants are given t o  s p e c i f i c  
pro jects;  r a r e l y  i s  support o f f e r e d  t o  core budgets f o r  unspec i f ied  
a c t i v i t i e s .  Th is  chosen form o f  support  requ i res  an e x i s t i n g  
i n s t i t u t i o n a l  s t r u c t u r e  and some t r a i n e d  s t a f f  and, therefore,  bui  1 ds 
upon i n s t i t u t i o n a l  foundations c reated by others. Thus, a greater  
number of AFNS p r o j e c t s  are  found i n  coun t r i es  where s c i e n t i f i c  
competence and research organi z a t i  ons are we1 1 es tab l  i shed. As a 
r e s u l t  o f  t h i s  more achievement-oriented type o f  funding a l l o c a t i o n ,  
the  concern f o r  t he  r u r a l  poor has sometimes had t o  be compromised. 
Nevertheless, AFNS has maintained i t s  o r i g i n a l  concern f o r  the r u r a l  
poor o f  the semi-ar id t r o p i c s  and a subs tan t ia l  investment has been 
made i n  the  Sahel ian countr ies.  There are, however, some coun t r i es  
i n  which the  l ack  o f  p o l i t i c a l  w i l l  and i n t e r e s t ,  combined w i t h  
negl i g i  b l e  research f a c i l i t i e s ,  prevent  AFNS from being ab le  t o  o f f e r  
the  he lp  i t  would wish. An a l t e r n a t i v e  t o  research i n  b e t t e r  o f f  
count r ies  has been t o  support work a t  i n t e r n a t i  onal a g r i c u l  t u r a l  
research centres, s p e c i f i c a l l y  aimed a t  a problem i n  a neighbouring 
poorer country. A t  the same t ime increased support t o  poorer 
coun t r i es  du r ing  t h e  p r o j e c t  i s  being g iven through consul tan ts ,  
p r o j e c t  advisors, networks, and the  AFNS p r o j e c t  o f f i c e r s  them- 
selves. Th is  new approach has opened up oppor tun i t i es  t o  c a r r y  o u t  
p r o j e c t s  i n  l e s s  developed countr ies,  b r i n g i n g  AFNS i n  c l o s e r  accord 
w i t h  the  po l  i c y  o f  he1 p ing  the  r u r a l  poor. 
P r o j e c t  Sca t te r  - I n s t i t u t i o n a l  capac i ty  and pro fess iona l  capabi 1 i ty 
vary ex tens ive l y  among the  65 coun t r i es  i n  which p r o j e c t s  have been 
undertaken and p r o j e c t  emphasis depends on dec id ing  what i s  poss ib le  
o u t  o f  a l l  t h a t  appears desi rable.  The choice o f  research p r i o r i t i e s  
i s  more d i f f i c u l t  among the  l e a s t  p r i v i l e g e d  nat ions, where there  i s  
a1 so danger o f  at tempt ing so much t h a t  1 i t t l e  i s  achieved. To .guard 
aga ins t  the  l a t t e r ,  i t  i s  t h e  p r a c t i c e  i n  every proposal t o  request  a 
t ime tab le  of a c t i v i t i e s ,  which enables a l l  concerned t o  balance what 
i s  t o  be attempted aga ins t  the  human and mate r ia l  resources 
ava i l ab le .  Given the  wide d i v e r s i t y  o f  need among countr ies,  
communities, and pro jec ts ,  w i t h i n  program 1 i m i t a t i o n s ,  i t  has been 
necessary t o  mainta in f l e x i  b i  1 i ty i n  s t y l e  and organizat ion.  Though 
sympathetic cons idera t ion  i s  accorded every p r o j e c t  request, by 
g i v i n g  p r i o r i t y  t o  a l i m i t e d  number o f  research areas, AFNS s t a f f  
have been b e t t e r  ab le  t o  o f f e r  spec ia l i zed  advice and t o  b u i l d  
networks among p r o j e c t s  i n  d i f f e r e n t  coun t r i es  t h a t  share a common 
i n t e r e s t .  'rhough s p e c i f i c  emphasis has changed and w i l l  cont inue t o  
change, the  d i v i s i o n  has no t  t r i e d  t o  be a l l  t h ings  t o  a l l  people. 
Close contac t  w i t h  researchers and r u r a l  communities has been found 
essen t ia l  i n  keeping up t o  date w i t h  the  changing needs and 
i n  i d e n t i f i n g  s p e c i f i c  t o p i c s  o f  research t h a t  have p o t e n t i a l ,  are 
neglected by o ther  donors, and are o f  imnediate b e n e f i t  t o  r u r a l  poor 
farmers. Faced w i t h  a mu1 t i t u d e  o f  demands, the  d i v i s i o n  has t o  
prevent  excessive s c a t t e r i n g  t h a t  would reduce i t s  o v e r a l l  
achievements. 
Weak Research I n s t i t u t i o n s  - Since IDRC support i s  aimed a t  s c i e n t i -  
f i c  research being c a r r i e d  o u t  by indigenous s c i e n t i s t s ,  t he  capac i ty  
o f  research i n s t i t u t i o n s  and t h e i r  s t a f f  i s  o f  c r u c i a l  importance t o  
the  success o f  AFNS inputs.  Unfor tunate ly ,  the  poorer a developing 
country i s ,  the weaker are  i t s  research i n s t i t u t i o n s  and thus the  
badly needed research r e s u l t s  a re  l e a s t  l i k e l y  t o  be generated 
there. AFNS has been l o o k i n g  a t  t h i s  s i t u a t i o n ,  and has i d e n t i f i e d  
several dominant reasons why these research i n s t i t u t i o n s  a re  so weak: 
a) The e x i s t i n g  research i n s t i t u t i o n s ,  s ta t i ons ,  equipment and 
s c i e n t i f i c  personnel a re  products o f  t h e  p lann ing and implementa- 
t i o n  o f  development pro jec ts .  Many research s t a t i o n s  were 
planned by nonresearchers, and i n  most cases were s e t  up by donor 
agencies, who i n s t a l l e d  soph is t i ca ted  equipment which worked on ly  
as l ong  as there was an e x p a t r i a t e  team present. Equipment was 
purchased from the donor agency's home country, i r r e s p e c t i v e  o f  
t he  t r a d i t i o n a l  market and r e p a i r  serv ices  and frequent1 y spare 
p a r t s  can no longer  be obtained; 
b) Due t o  a lack  o f  l o c a l  t r a i n i n g  programs a t  the MSc and PhD 
l e v e l  s, most developing coun t r i es  had t o  t r a i n  t h e i r  s c i e n t i s t s  
i n  North America and Europe. The i n i t i a l  research experiences by 
these s c i e n t i s t s  have thus been w i t h i n  the  contex t  o f  developed 
coun t r i es  and n o t  necessari  1 y devel opment or ien ted.  Th is  
s i t u a t i o n  leads t o  a v i c i o u s  c i r c l e ,  where l o c a l  i n s t i t u t i o n s  and 
s c i e n t i s t s  do n o t  l i k e  t o  employ young s t a f f  w i t h  l o c a l  t r a i n i n g  
because i t  imp l ies  a lower standard. The types o f  research 
proposed f o r  study and the  methodologies and equipment t o  be used 
are a l so  r e f l e c t e d  i n  the  t r a i n i n g  background o f  a s c i e n t i s t .  
The lack  o f  development focus and absence o f  e f f e c t i v e  l i n k s  t o  
farmers and extension workers i s  due t o  a 1 ack i n  broad, re1  evant 
t r a i n i n g  i n  development research; 
c )  T r a i n i n g  i n  research planning, admini s t r a t i o n ,  and management has 
been neglected and i s  a c t u a l l y  nonex is tent  i n  some regions. Th is  
r e s u l t s  i n  the  i n e f f i c i e n t  use o f  I D R C  con t r i bu t i ons ,  excessive 
veh ic le  wear, unacceptable f i n a n c i a l  repor t ing ,  excessive red  
tape, and the  absence of long-term research goals. One o f  t h e  
essent ia l  requirements o f  p lanning i s  the  capac i ty  t o  foresee the  
i n s t i t u t i o n a l  needs i n  the medium and long-term and t o  propose 
adequate measures t o  m e t  those needs. There i s  a cons is ten t  
d i f f i c u l t y  t o  do t h i s  i n  coun t r i es  where the f u t u r e  f i n a n c i a l  
s i t u a t i o n  cannot be es tab l ished i n  view o f  po l  i t i c a l  i n s t a b i l i t y  
and stagger ing i n f l a t i o n  ra tes .  
d) Many count r ies  i n  the  l e a s t  developed group, e s p e c i a l l y  i n  
A f r i ca ,  are very small and c h a r a c t e r i s t i c a l l y  1 ack f i n a n c i a l  
resources. It i s  i napprop r ia te  fo r  them t o  e s t a b l i s h  exper i -  
mental s ta t ions ,  equip f i e 1  d s t a t i o n s  and labora tor ies ,  support 
the  recu r ren t  cos ts  o f  research i n s t i t u t i o n s ,  and pay s c i e n t i s t s  
adequately t o  r e t a i n  o r  mot iva te  them. Lack o f  l o c a l  f i n a n c i a l  
support a1 so r e s u l t s  i n  very l a r g e  requests t o  IDRC, sometimes 
w i t h  speci a1 emphasis on expensive c a p i t a l  requirements such as 
veh ic l  es o r  1 abora to r i  es; 
e) Lack o f  support f o r  researchers r e s u l t s  i n  t h e i r  demoral izat ion 
and t h e i r  attempts t o  leave cause an i n f l a t e d  demand f o r  f u r t h e r  
education, espec ia l l y  where there  are  chances o f  ob ta in ing  an MSc 
o r  PhD i n  a fo re ign  i n s t i t u t i o n ,  t h a t  w i l l  l e a d  t o  b e t t e r  pa id  
p o s i t i o n s  i n  t h e i r  own country o r  e s p e c i a l l y  abroad. Short, 
spec ia l i zed  fe l l owsh ip  t o  upgrade the e x p e r t i s e  o f  personnel , on 
the  o ther  hand, are n o t  i n  demand, al though these may be the  most 
c o s t - e f f e c t i v e  way t o  improve the  pro fess iona l  capabi l  i ty o f  
research i n s t i t u t i o n s .  Other i n c e n t i v e s  are a1 so genera l l y  
lack ing ,  such as housing assistance, con tac t  w i t h  c u r r e n t  
research e l  sewhere, t r a v e l  , recogn i t ion ,  and support; and 
f )  I n  most developing countr ies,  the  pas t  p a t t e r n  o f  e x p a t r i a t e  
teams t o  conduct research w i t h  the  f i n a n c i a l  support o f  donor 
agencies was u s ~ ~ a l l y  s u c c e s s f ~ ~ l  a t  l e a s t  i n  generat ing technology 
b u t  one o f  the  key f a c t o r s  i n  t h e i r  success i s  the  susta ined 
f i n a n c i a l  support by the  donor. A f t e r  t h e  teams have withdrawn 
and f i n a n c i a l  support has ceased, research a c t i v i t i e s  by the 
i n s t i t u t i o n s  decl i n e  r a p i d l y ,  i n s t i t u t i o n a l  i n f r a s t r u c t u r e  
deter io ra tes ,  and the generat ion o f  r e s u l t s  comes t o  a stand- 
s t i l l .  From the outside, t h i s  i s  seen as a r e f l e c t i o n  o f  the  
i ne f fec t i veness  o f  the l o c a l  s c i e n t i s t s ,  which demoralizes them 
and opens the door f o r  more e x p a t r i a t e  conducted and funded 
research . 
The b i g  negat ive i n f l  uences t h a t  weaken many research 1 n s t i  t u t i  ons 
and the  f a c t  t h a t  most a re  caused by f a c t o r s  beyond the c o n t r o l  o f  
AFNS are  o f  considerable concern. Despi te t h i s ,  there  are  a number 
o f  areas where a d i f f e r e n t  approach can be o f  assistance. One main 
area i s  t r a i n i n g .  Support f o r  upgrading pro fess iona l  s k i  11 s i s  
e s p e c i a l l y  necessary i n  A f r i c a  and i s  i n c r e a s i n g l y  aimed a t  those 
i n s t i t u t i o n s  t h a t  have a h igh  p o t e n t i a l  t o  do r e l e v a n t  research. 
Special emphasis i s  now on lower academic l e v e l s  (MSc), p re fe rab ly  i n  
an i n s t i t u t i o n  o f  t he  same region, and a focus on on-the-job 
t r a i n i n g .  Tra in ing,  however, should n o t  be 1 i m i t e d  t o  the  techn ica l  
f i e l d ,  increas ing a t t e n t i o n  needs t o  be pa id  t o  areas such as 
admini s t r a t i o n ,  planning, and f i n a n c i a l  management. Here, character  
q u a l i t i e s  need t o  be developed as much as knowledge, and leadersh ip  
a b i l i t y  can be fu r the red  by network coord inators  and program 
o f f i c e r s .  
F i  nanci a1 aspects are more d i f f i c u l t  t o  i n f l  uence than t r a i n i n g ,  
g iven the l i m i t a t i o n s  o f  t he  AFNS budget. The most impor tant  concern 
here i s  t o  t a i l o r  research p r o j e c t s  t o  t h e  l e v e l  o f  long-term l o c a l  
f i nanc ing  t h a t  can be expected a f t e r  t he  end o f  AFNS support. 'This 
genera l ly  w i l l  mean l e s s  ambit ious p r o j e c t s  a t  a lower l e v e l  o f  tech- 
n i c a l  compl e x i  ty, requ i  r i n g  1 ess f i nanci a1 support and more I D R C  
s t a f f  time. P ro jec ts  need a l o c a l  f i n a n c i a l  component t h a t  i s  
increas ing over time, t o  assure t h a t  support w i  11 cont inue.  'This nlay 
f r e e  some f i n a n c i a l  resources, which can be u t i l  i z e d  f o r  i ncen t i ves  
f o r  p r o j e c t  s t a f f  and an emergency fund f o r  unforeseen problems, 
which would h inder the  progress o f  a p ro jec t .  Mo t i va t i on  i s now a1 so 
being he1 ped by 1 i n k i n g  d i f f e r e n t  s c i e n t i s t s  and i n s t i t u t i o n s ,  and 
AFNS has i n  t h i s  f i e l d  made considerable progress decreasing the  
i sol  a t i  on through networks and network coordi  nators. A1 so, through 
the  IDRC 1 i brary, s c i e n t i s t s  can access wor ld  1 i tera ture .  Overal l  , 
however, i t  i s  q u i t e  c l e a r  t h a t  work i s  dependent on the  c a p a b i l i t y  
of the  i n s t i t u t i o n  invo lved and t h a t  s t rengthening such i n s t i t u t i o n s  
w i l l  be o f  considerable f u t u r e  b e n e f i t .  'The ac tua l  methods o f  
s t rengthening i n s t i t u t i o n s  are  on ly  now beirrg t r i e d  out;  t h i s  t o p i c  
needs t o  rece ive  considerable a t t e n t i o n  i n  the  near fu tu re .  
L i n k i n g  P r o j e c t s  t o  Dec is ion  Makers - Given the  compl icated adminis- 
t r a t i v e  s t r u c t u r e  o f  many governments i n  developing countr ies,  i t  i s  
o f t e n  eas ies t  t o  work through d i r e c t  contac ts  between program o f f i c e r  
and s c i e n t i s t .  Th i s  prov ides a  qu ick  and e f f i c i e n t  way t o  develop a  
p r o j e c t  and have i t  accepted f o r  AFNS funding. Experience, however, 
has shown t h a t  i n  some cases the  e a r l y  e f f i c i e n c y  has been fo l l owed  
by l a t e r  delays, l a r g e l y  caused by admin i s t ra to rs  and c i v i l  servants 
t h a t  were l e f t  ou t  e a r l i e r  on and are  q u i t e  capable o f  h inde r ing  a  
p ro jec t .  Although i t  may be t ime consuming, i t  i s  essen t i a l  t o  
i d e n t i f y  i n  the e a r l y  stages of a  p r o j e c t  the  dec i s ion  makers t h a t  
are connected w i t h  the  sub jec t  o r  l o c a t i o n  o f  t he  p r o j e c t  and t o  
i nc lude  them i n  the  process. Such an approach can pay d iv idends 
l a t e r  on if these o f f i c i a l s  know about the  p r o j e c t ,  o r  even g i ve  i t  
t h e i r  a c t i v e  support. These l i nkages  a re  impor tan t  n o t  o n l y  w i t h i n  a  
research i n s t i t u t i o n ,  b u t  even more so t o  government o f f i c i a l s  i n  
var ious  m i n i s t r i e s ,  and i n  some cases t o  p o l i t i c a l  leaders.  Such 
p u b l i c  r e l a t i o n s  tasks have r e c e n t l y  become a  more impor tan t  p a r t  i n  
t he  s e t t i n g  up and c a r r y i n g  o u t  o f  many research p r o j e c t s  i n  AFNS. 
A l t e r n a t i v e  P r o j e c t  Formulat ions - The standard IDRC p r o j e c t  prov ides 
funding support f o r  a  t i m e - l i m i t e d  a c t i v i t y  which has as i t s  
o b j e c t i v e  the  generat ion o f  techno1 ogy which, when imp1 emented, 
improves the  we1 f a r e  o f  farmers and cornmuni t i e s  i n  devel oping 
count r ies .  'The more app l i ed  research p r o j e c t s  deal d i r e c t l y  w i t h  the  
p r o v i s i o n  o f  food, heal th,  o r  she1 t e r ,  whereas l e s s  a p p l i e d  p r o j e c t s  
deal w i t h  f a c t o r s  t h a t  increase a  devel op ing  c o u n t r i e s '  capabi 1  i ty t o  
improve such we l fa re  components. The t y p i c a l  p r o j e c t  d e l i v e r s  t o  t h e  
r e c i p i e n t  ( i n s t i t u t i o n  o r  researchers)  funds f o r  suppl ies ,  s t a f f ,  
equipment, t r a v e l ,  feedback from peers (IDRC s t a f f  i n c l  uded) , 
techn ica l  advice on research methods design i n  a  devel opment context ,  
on- the- j o b  t r a i n i n g  i n  research techniques and management methods, 
and formal t r a i n i n g  f o r  s e l f  o r  s t a f f .  
The recent  l i m i t a t i o n  on the  budget and on s t a f f i n g  l e v e l s  has l e d  
AFNS and i t s  sen ior  s t a f f  t o  focus more on how bes t  t o  use the a v a i l -  
ab le  resources. A c a r e f u l  l ook  a t  t he  present  mode o f  operat ion,  
e s p e c i a l l y  i n  p r o j e c t  format  and support has l e d  t o  a  search f o r  
a1 t e r n a t i  ves t h a t  wou1 d achieve the  ob jec t i ves  more e f f e c t i v e l y  
w i thou t  h igher inputs.  Ways t o  reduce costs o r  make b e t t e r  use o f  
t he  same amount o f  f i n a n c i a l  i n p u t  a re  looked a t ,  as w e l l  as the  
b e t t e r  use of manpower resources and labour-saving a l t e r n a t i v e s .  
There i s ,  however, o f t e n  a t rade-o f f  between the  two inputs ,  where a 
reduct ion  i n  c o s t  tends t o  increase the  workload, and conversely many 
work-saving approaches end up being more c o s t l y .  Several new 
approaches, nevertheless, a re  now being t e s t e d  and depending on t h e i r  
success may change the  type and format o f  the  t y p i c a l  p r o j e c t  o f  t he  
past. 
Longer P r o j e c t s  - Most AFNS p r o j e c t s  are f o r  a standard three-year 
period, b u t  the  m a j o r i t y  then need a Phase I 1  o r  even a Phase I 1 1  t o  
b r i n g  the  work t o  complet ion. Each phase, however, needs completely 
new documentati on f o r  approval and fund i  ng; t h i s  demands considerable 
s t a f f  time, and conta ins  much d u p l i c a t i o n  o f  work. Where the  
research t ime i s  expected t o  cover two o r  th ree phases, i t  would, 
therefore, be an advantage t o  subniit a p r o j e c t  o f  f i v e  o r  s i x  years 
r a t h e r  than the  present  three. T h i s  would n o t  on ly  save s t a f f  time, 
b u t  i t  would b r i n g  p r o j e c t  proposal and actual  p r o j e c t  du ra t i on  more 
i n t o  l i n e .  F inanc ia l  comnitments can be b e t t e r  f o recas t  over a 
longer  pe r iod  and expendi tures and research phases can be spread o u t  
by the pro jec t .  Uncer ta in ty  over the  long-term f i n a n c i a l  capac i ty  o f  
AFNS, however, may l i m i t  t h i s  approach. 
Shor t  P r o j e c t s  - F inanc ia l  c o n s t r a i n t s  have a t  t he  same t ime pushed 
the  p r o j e c t  mode towards a number o f  sho r te r  p ro jec ts .  Ob l i ga t i ons  
t o  fund subsequent phases have l e f t  some programs w i t h  very l i m i t e d  
means t o  fund new p ro jec ts .  One response has been t o  reduce the  
f i r s t  phase i n  l eng th  o f  t ime and funding l e v e l  t o  remain w i t h i n  the  
budgeted a1 1 ocat ion.  Th i  s tendency increases the  work1 oad o f  s t a f f ,  
and can be detr imental  t o  t h e  p r o j e c t  making a good s t a r t ,  s ince most 
of the  c a p i t a l  cos ts  occur a t  t he  beginning. 
Envelope P r o j e c t s  - A number o f  p r o j e c t s  i n  recen t  years  have been 
invo lved  w i t h  very s i m i l a r  work i n  d i f f e r e n t  count r ies ,  e s p e c i a l l y  on 
crops such as m i l l e t  and o i l  seeds. Other p r o j e c t  groups have been 
concerned w i t h  the  adaptat ion o f  a  s p e c i f i c  technology i n  d i f f e r e n t  
coun t r i es  and environments. Much o f  the  documentation f o r  these 
d i f f e r e n t  p r o j e c t s  has thus been very s i m i l a r  and a  new approach has 
been t r i e d  i n  grouping several such p r o j e c t s  t o  form an "envelope" 
pro jec t .  The documentation i s  then produced f o r  t he  whole group and 
the i n d i v i d u a l  country p r o j e c t s  then become components. Funding a  
group o f  p r o j e c t s  may, however, l e a d  t o  the  misconception t h a t  i t  i s  
one very l a r g e  p ro jec t .  
Small Grant  P r o j e c t s  - I n  the  past, some d i v i s i o n s  o f  I D R C  have used 
t h i s  approach t o  fund small research p r o j e c t s  independent o f  t he  
normal ly  funded l a r g e r  p ro jec ts .  An e v a l u t i o n  o f  small g ran t  
p r o j e c t s  has r e c e n t l y  been c a r r i e d  o u t  by the  O f f i c e  o f  Planning and 
Eva1 uat ion  (OPE). The main j u s t i f i c a t i o n  f o r  small g ran t  p r o j e c t s  
comes from the observat ion t h a t  a  l a r g e  number o f  young s c i e n t i s t s  
have very 1  i m i  t e d  experience i n  c a r r y i n g  o u t  research. Before such a  
researcher i s  ab le  t o  submit, p a r t i c i p a t e ,  o r  l ead  an AFNS-funded 
p ro jec t ,  he should have a  chance t o  ga in  experience i n  smal le r  types 
o f  research. Th is  i s  where small g ran t  p r o j e c t s  can be a  valuable 
c o n t r i b u t i o n  t o  t r a i n i n g  and b u i l d i n g  up the  capac i ty  o f  young 
s c i e n t i s t s .  It i s  expected t h a t  many o f  these AFNS-funded small 
p r o j e c t s  w i l l  l a t e r  l e a d  t o  l a r g e r  research undertakings and w i l l  
e s t a b l i s h  a  good working r e l a t i o n s h i p  w i t h  a  number o f  young 
researchers. Small p ro jec ts ,  thus, do no t  on ly  have a  f u n c t i o n  i n  
research and t r a i n i n g ,  b u t  can a l s o  be seen as an investment toward 
f u t u r e  p r o j e c t s  t h a t  i s  considered w e l l  wor th  t h e  a d d i t i o n a l  i n p u t  i n  
s t a f f  t ime. 
Network Coordinators - Consultants and p r o j e c t  adv isors  have i n  the 
past  provided valuable support t o  p ro jec ts .  As most o f  them, how- 
ever, are expat r ia tes ,  t h e i r  use has p u t  a  f i n a n c i a l  burden on 
p r o j e c t s  and a1 t e r n a t i v e s  needed t o  be looked a t .  The most promis ing 
new approach has been the  use o f  a p r o j e c t  s c i e n t i s t  i n  one o f  t he  
p r o j e c t s  t o  a c t  as network coord inator .  I n  t h i s  ro le ,  he v i s i t s  
o ther  p r o j e c t s  o f  a s i m i l a r  na ture  t o  support, guide, and evaluate 
t h e i r  work. The f i r s t  network coord inators  have f o r t u n a t e l y  been 
e x c e l l e n t  candidates and t h i s  new approach has thus shown much 
promise. Not o n l y  are these coord inators  l e s s  expensive, b u t  they 
a l so  provide b e t t e r  advice s ince they themselves work on s i m i l a r  
research and thus are  more specia l ized.  They are  a1 so more f a m i l i a r  
w i t h  the  s p e c i f i c  cond i t i ons  o f  neighbourlng coun t r i es  o f  t he  
region.  Th is  new approach should the re fo re  cont inue t o  reduce t h e  
r o l e  o f  consu l tan ts  and p r o j e c t  advisors, b u t  i t  w i l l  n o t  take over 
the  work o f  the  program o f f i c e r ,  who has t o t a l  r e s p o n s i b i l i t y  f o r  the  
p ro jec ts .  
111. OVERVIEY OF THE LAST F I V E  YEARS AND FUTURE P R M  DIRECTIONS 
A. AGRICULTURAL ECONOMICS 
I n  1984, the  A g r i c u l t u r a l  Economics (AE)  program was made a  f u l l  
subprogram i n  AFNS w i t h  i t s  own budget t o  develop and support  research 
p r o j e t s .  P r i o r  t o  1984, a g r i c u l t u r a l  economics had been a  se rv i ce  and 
support group. Since AE has no r e a l  h i s t o r y ,  t h i s  r e p o r t  w i l l  focus on 
the  f u t u r e  i n  terms of ob jec t i ves ,  p r i o r i t i e s ,  and c r i t e r i a  f o r  i t s  
program. 
1. Objec t ives  
The greek word "oikonomi1os", f rom which the  wor ld  economics 
o r i g i n a t e s  means "household management". The AE program i s  basing 
i t s  d i r e c t i o n  on t h i s  o r i g i n a l  meaning. It w i l l  concentrate on the  
product ion,  d i s t r i b u t i o n ,  and consumption o f  goods and services, 
p r i m a r i l y  i n  the  r u r a l  household where 70% o f  the  p o p ~ ~ l a t i o n  o f  
developing coun t r i es  1  i v e .  
The o v e r a l l  o b j e c t i v e s  o f  the  AE program are: 
a )  t o  support a g r i c u l t u r a l  research and development a c t i v i t i e s  t h a t  
s t rengthen the  capab i l  i ty o f  r u r a l  households and t h e i r  comnuni ty 
t o  meet t h e i r  development goals; 
b )  t o  increase the  e f f i c a c y  w i t h  which a g r i c u l t u r a l  s c i e n t i s t s  and 
t h e i r  i n s t i t u t e s  a re  conduct ing research t o  meet the  needs o f  
r u r a l  comnuni ti es; and 
c )  t o  i n i t i a t e  and c o l l a b o r a t e  on n2w research r e l e v a n t  t o  t he  needs 
o f  the  r u r a l  comnunity. 
Since AE cou ld  n o t  p o s s i b l y  support a1 1 t h e  research t h a t  would meet 
these ob jec t ives ,  t h ree  subprogram areas have speci f i c a l l y  been 
i d e n t i f i e d  as t h e  main areas o f  support:  
a)  r u r a l  economics which i s  t o  i nc lude  microeconomics o f  crops, 
l i ves tock ,  f i s h ,  f o r e s t r y  and food product ion ,  and t h e i r  
processing a c t i v i t i e s  ( resource a l l o c a t i o n  o f  a f i r m  o r  i ndus t r y ,  
market ing s tud ies  r e l a t i n g  t o  t h e  dec i s ion  making o f  such a f i r m  
o r  indus t ry ;  farm and agro- i  ndus t ry  management (ope ra t i ona l  
procedures f o r  a f i r m )  ; agro- system ana lys i s  (ana lys i s  o f  food 
f o r e s t r y ,  and product ion  processing and u t i  1  i z a t i  on systems) ; and 
technology eva lua t i on  (ex-ante, ongoing, and pos t -ana lys i  s  o f  
technology generat ion r e l a t e d  t o  agro-systems research)  ; 
b) economics o f  technol ogy i n t r o d u c t i o n ,  p a r t i c u l  a r l y  t he  ana lys i s  
o f  agro-systems technol ogy i n t r o d u c t i o n  prac t ices ;  and 
c )  economics o f  a g r i c u l t u r a l  research resource a1 1 o c a t i  on, 
concent ra t ing  on the  ana lys i s  o f  research management ( a n a l y s i s  o f  
research capac i ty  , procedures, and resource a1 1 o c a t i  on i n  
a g r i c u l t u r a l  and food research organ iza t ions)  . 
P r o j e c t  Se lec t i on  C r i t e r i a  
Even these subprograms cou ld  n o t  be supported e f f e c t i v e l y  on a g loba l  
basis,  t he re fo re  AE w i l l  p u t  i t s  main emphasis on suppor t ing  those 
p r o j e c t s  which have the  f o l l o w i n g  c h a r a c t e r i s t i c s :  
a)  i s  o r  w i l l  become an i n t e g r a l  p a r t  o f  an i n s t i t u t e ' s  research 
program i n  the  fu tu re ;  
b)  i s  o r  w i l l  become d i r e c t l y  i n v o l v e d  i n  t h e  generat ion o f  
technol ogy; 
c )  accept and i n t e g r a t e  ,socia l  and na tu ra l  resource systems concepts 
i n t o  t h e i r  research program; 
d) consider  both d i s t r i b u t i v e  j u s t i c e  and a1 l o c a t i v e  e f f i c i e n c y  i n  
the  design o f  t he  research proposed; 
e) increase t h e  amount o f  i n t e r a c t i o n  w i t h  o the r  s c i e n t i s t s  working 
on the same problem areas through networks and associat ions;  
f )  employ a methodology l i k e l y  t o  be u t i l i z e d  by na t iona l  research 
groups i n  the  fu ture ;  and 
g) have a planned end product  t h a t  w i l l  have a r e a l i z a b l e  r e t u r n  t o  
the  poorer groups o f  t he  comnunity. 
One o f  the  most impor tant  f a c t o r s  i n f l u e n c i n g  AE are  the  a c t i v i t i e s  
o f  the o ther  programs i n  the  AFNS d i v i s i o n ,  where a number o f  j o i n t  
p r o j e c t s  are  underway. Th is  approach which w i l l  i n t roduce an 
economic component i n t o  the  technology generat ing p r o j e c t s  o f  other  
programs, i s considered a more val  uable i n i  t i a l  approach than s e t t i  ng 
up numerous independent AE p ro jec ts .  Since AE i s  p a r t  o f  t he  AFNS 
d i v i s i o n ,  i t  i s  i n  a p o s i t i o n  t o  i n t e g r a t e  soc ia l  science w i t h  
technol ogy development from p lann ing t o  adoption, and so w i l l  become 
responsib le f o r  a1 1 a g r i c u l t u r a l  economics research. Outside the  
AFNS d iv i s ion ,  i t  i s  main ly  the Economics and Rural Development 
Program (ERDP) o f  the  Socia l  Sciences d i v i s i o n  w i t h  whom AE has 
co l  1 aborated. The emphasis o f  t h e  two programs w i l l  be 
complementary, as most p r o j e c t s  w i l l  have components o f  i n s t i t u t i o n s ,  
which i s  the  ERDP area, and techno log ica l  change (AE). I t  i s  planned 
t o  develop p r o j e c t s  t h a t  focus on b e t t e r  i n f r a s t r u c t u r e  t o  support 
new technol ogy, and so improve na t iona l  i n s t i t u t i o n s '  capabi l  i ty t o  
meet r u r a l  needs. 
3. Future A c t i v i t i e s  
Due t o  the  newness o f  t he  program, there  i s  a  need t o  accura te ly  
de f i ne  the r o l e  o f  AE and t o  b u i l d  up i t s  s t a f f  and f inances. The 
p o s i t i o n i n g  o f  a  s t a f f  member a t  a  reg iona l  o f f i c e  can on ly  be 
j u s t i f i e d  i f  a t  l e a s t  $300,000 i n  p r o j e c t  funds are  ava i l ab le .  
L i n k i n g  w i t h  o ther  funding agencies and t a k i n g  advantage o f  techn ica l  
and t r a i n i n g  support from i n t e r n a t i o n a l  cent res  w i l l  he lp i n  t h i s  
b u i  1  d ing  process. Opportuni t i e s  under the  Cooperat ive program are  
s t i l l  l i m i t e d ,  b u t  t h e  f i r s t  task i s  t o  b u i l d  up a  r o s t e r  o f  
Canada-based a g r i c u l t u r a l  economists t h a t  have a  proven record  o f  
achievement f o r  f u t u r e  co l  1  abora t i  on. 
4. Regional Analys is  
A f r i c a  - A g r i c u l t u r a l  s tagnat ion here has been the  r e s u l t  o f  a  
general tendency t o  e x t r a c t  a g r i c u l t u r a l  surpluses i n  support o f  
i n d u s t r i a l i z a t i o n  and impor t  s u b s t i t u t i o n ,  as we1 1  as p o l i c i e s  t h a t  
a re  urban consumer or iented.  A f r i c a n  governments r e a l  i ze t h a t  
economic development w i l l  n o t  be achieved as l ong  as a g r i c u l t u r e  
remains neglected. The aim o f  AE i s  t o  he lp  b u i l d  a  core o f  A f r i c a n  
a g r i c u l  t u r a l  economists w i t h  research capabi 1  i t i e s  t o  provide the  
base f o r  the  p lanning and implementation o f  new, a g r i c u l t u r a l  
o r i e n t e d  development s t ra teg ies .  Due t o  t h e  l i m i t e d  resources o f  AE, 
a  focus on s p e c i f i c  coun t r i es  i s  i n e v i t a b l e  and i s  s t i l l  being 
decided. Recommendations o f  a  recent  meeting o f  A f r i c a n  economists 
are  a  cornerstone i n  the  d e f i n i t i o n  o f  more s p e c i f i c  ob jec t i ves  i n  
Afr ica.  The main t o p i c s  o f  concern def ined i n  the  meeting were: 
a) t he  l ack  o f  q u a l i t y  and the  l i m i t e d  relevance o f  the education 
system i n  ag r i cu l  t u r a l  economics; 
b )  poor pay and 1  i m i t e d  support, which i n  t u r n  are  the  cause o f  low 
morale and a  r a p i d  s t a f f  turnover; 
c )  t h a t  even the  present low l e v e l  o f  a c t i v i t y  i n  the  f i e l d  o f  
a g r i c u l  t u r a l  economics cou ld  n o t  be mainta ined w i  t h o u t  cont inued 
ex terna l  support; and 
d )  graduate t r a i n i n g  takes place almost exc l  u s i v e l y  i n  developed 
countr ies;  t h e i r  lack  o f  understanding of t h e  r u r a l  farmer i s  a 
b i g  handicap. 
Other areas o f  concern are  the  weak l i n k s  between research and 
development p a r t l y  due t o  the  l ack  of i n t e r a c t i o n  between researchers 
and extension workers, t he  l a c k  o f  feedback mechanisms, the  l ack  o f  
research re levan t  t o  the  farmers'  problems, and the  poor i n t e g r a t i o n  
o f  research resul  t s  i n t o  the  pol  i t i c a l  deci sion-maki ng process. 
O f  importance t o  a g r i c u l t u r a l  economics i n  A f r i c a  i s  a1 so the  
dominant presence o f  t he  Un i ted  States Agency f o r  I n t e r n a t i o n a l  
Development (USAID). Since 1970, t h i s  o rgan iza t i on  has d r a s t i c a l l y  
reduced i t s  e a r l  i e r  considerable i npu ts  i n t o  a g r i c u l t u r a l  research, 
and a1 though they have now recognized the  problems t h i s  has created, 
t h e i r  funding has no t  s i g n i f i c a n t l y  increased. 
The EasternISouthern A f r i c a  reg ion  w i l l  n o t  have i t s  own p r o j e c t  
o f f i c e r  f o r  some t ime t o  come, b u t  one e a r l y  task here i s  t o  
i n t e g r a t e  a g r i c u l  t u r a l  economics w i t h  techno1 ogy generat i  on and 
u n i v e r s i t i e s  w i t h  research i n s t i t u t i o n s .  Once a s t a f f  member i s  i n  
EARO, networking a c t i v i t i e s  and short -  term t r a i n i n g  w i  11 become more 
important;  f o r  t he  l a t t e r  t he  U n i v e r s i t y  o f  Zimbabwe has been 
t e n t a t i v e l y  selected. Due t o  the  confusing and con t rad ic to ry  
d i r e c t i o n  o f  the  numerous donor agencies i n  t h e  region, i t  i s  
impor tant  t h a t  I D R C  and AE remain c lose  t o  t h e i r  mandate o f  
emphasi z i  ng support f o r  na t i ona l  needs and r u r a l  improvement. 
I n  West A f r i c a ,  support i s  planned f o r  i n t e r d i  s c i  p l  i n a r y  research, 
which w i l l  b r i n g  s c i e n t i s t s  w i t h i n  and among coun t r i es  together,.  and 
i t  i s  here t h a t  the  much needed research ob jec t i ves  and s t r a t e g i e s  t o  
meet r u r a l  needs w i l l  be s e t  out.  The number o f  s c i e n t i s t s  i s  very 
l i m i t e d  i n  many coun t r i es  i n  t h i s  region.  It i s  essen t ia l  t o  
increase the  research capac i ty  o f  s t a f f  and i n s t i t u t i o n s  and t o  ge t  
young researchers i n t o  the  f i e l d  t o  i n t e r a c t  w i t h  the  people who have 
the  problems. Recent j o i n t  p r o j e c t s  w i t h  Socia l  Sciences d i v i s i o n  
have focused on support f o r  research a t  Centre i v o r i e n  de recherches 
6conomiques e t  soc ia les  (CIRES) and i t  i s  expected t h a t  graduat ing 
students w i l l  cont inue t h e i r  work a t  home and submit f u r t h e r  p r o j e c t s  
f o r  AE t o  support. 
To i n t e r a c t  w i t h  CAPS, l inkages are planned w i t h  the  socio-economics 
group a t  IITA, b u t  t h e i r  d i r e c t i o n  and o v e r a l l  funding l e v e l  s  need t o  
be es tab l ished f i r s t .  Linkage w i t h  ICRISAT should be important,  b u t  
poor cooperat ion i n  the  past  w i l l  make us caut ious  on f u t u r e  j o i n t  
work. An economic component w i l l  be in t roduced i n  f i sh-process i  ng 
research and ag ro fo res t r y  t o  f u r t h e r  support these programs once the  
p r o j e c t  o f f i c e r  i s  placed. 
Asia - The Southeast and East Asia reg ion i s  charac ter ized by s t rong 
i n s t i t u t i o n s  and the  s t rength  o f  i t s  s c i e n t i s t s .  It w i l l  thus be 
poss ib le  t o  a s s i s t  them through networks w i t h  a t r a i n i n g  component. 
What i s  missing i s  a research system t h a t  w i l l  encourage a g r i c u l t u r a l  
economists t o  become d i r e c t l y  i nvo lved  i n  the  development o f  new 
a g r i c u l t u r a l  techno1 ogy. Support i s  thus aimed a t  those i n s t i t u t i o n s  
t h a t  have an i n t e r d i s c i p l i n a r y  o r i e n t a t i o n .  B u i l d i n g  1 inkages and 
in format ion  systems between s c i e n t i s t s  w i l l  be a ~ i i a j o r  a c t i v i t y  i n  
the  region. S p e c i f i c  a t t e n t i o n  w i l l  be g iven t o  Burma, b u t  t he  
greates t  chal lenge and oppor tun i ty  i s  China. Under i t s  more open 
p o l i c y  d i rec t i on ,  t h i s  country can b e n e f i t  from AE i n p u t s  i n  
a g r i c u l  t u r a l  economics. Since our resources a re  small , AE 
involvement w i l l  be r e s t r i c t e d  t o  j o i n t  ventures w i t h  o the r  AFNS 
programs o r  reg iona l  networks. 
I n d i a  as the  major country o f  the  South As ia  reg ion  a c t u a l l y  has a 
surpl  us o f  economists and s t rong a g r i c u l  t u r a l  i n s t i t u t i o n s .  Here, 
support w i l l  be l i m i t e d  t o  j o i n t  a c t i v i t i e s  w i t h  o ther  AFNS 
programs. A l l  o ther  coun t r i es  o f  the  reg ion  are n o t  near ly  as 
s t rong and here AE cou ld  p l  ay a useful r o l e .  
Middle East  - The small number of AFNS s t a f f  i n  t h i s  reg ion  does n o t  
j u s t i f y  an AE program o f f i c e r  u n t i l  a t  l e a s t  1989. I n  the  meantime 
no major a c t i v i t i e s  are foreseen, unless they are suggested by and 
l i n k e d  t o  o ther  I D R C  programs. 
L a t i n  America - The L a t i n  American area can be charac ter ized by the 
s t rong d i f f e rences  among coun t r i es  and regions.  Th is  d i v e r s i t y  i s  
then a l so  expressed i n  the  r e l a t i v e  degrees o f  development o f  
ag r idu l  t u r a l  economics, i n  the  1 eve1 o f  p ro fess iona l  e x p e r t i  se, t he  
s t rength  o f  the a g r i c u l t u r a l  i n s t i t u t i o n s ,  and the  complexi ty  o f  the 
research. I n  general terms, the region can be grouped i n t o  the  
Andean countr ies,  the  re1 a t i v l y  more developed South, Centra l  
America, and the Caribbean. Emphasis f o r  p r o j e c t  funding and support 
w i l l  be g iven t o  the  Andean count r ies ,  Centra l  America, and selected 
coun t r i es  i n  the  Caribbean, b u t  each group w i l l  need a d i f f e r e n t  
approach i n  te rns  of techn ica l  assistance, program scope, and network 
fo rmat i  on. 
B. CROP AND ANIMAL PRODUCTION SYSTEMS 
1. Object ives and P r i o r i t i e s  
The o v e r a l l  o b j e c t i v e  o f  t he  CAPS program i s  t o  support appropr ia te  
research on crops and l i v e s t o c k  product ion  and, thereby, c o n t r i b u t e  
t o  improving the  we1 f a r e  o f  people i n  developing countr ies.  P r i o r i t y  
i s  given t o  research which w i l l  b e n e f i t  smal l-scale subsistence 
farmers, who f requen t l y  1 ack access t o  adequate 1 and, water, 
1 
f i n a n c i a l ,  and o the r  resources, and who have been l a r g e l y  una f fec ted  
by the  techno log ica l  advances o f  recent  years. As an ad junc t  t o  t h i s  
I 
main ob jec t i ve ,  the  CAPS program seeks t o  s t rengthen the  indigenous 
research capabi 1 i t y  o f  s c i e n t i s t s  and i n s t i  t ~ l t i o n s  i n  developi ng 
count r ies .  Strong na t i ona l  research programs are  considered 
essen t i a l  i f  the  con t i nu ing  prob l  ems c o n f r o n t i n g  a g r i c u l t u r a l  
devel opnient are t o  be adequately addressed. 
The l a r g e s t  share o f  t he  budget i s  a l l o c a t e d  t o  support  research by I 
n a t i o n a l  s c i e n t i s t s  work ing i n  t h e i r  own coun t r i es .  CAPS i s  
re1 uc tan t  t o  employ e x p a t r i a t e  adv isors  as they f r e q u e n t l y  tend t o  
I 
suppress l o c a l  s c i e n t i f i c  and admini s t r a t i  ve t a l e n t .  Most o f  t he  
CAPS p r o j e c t s  can be grouped i n t o  c l u s t e r s  based on sub jec t  mat ter .  
These c l u s t e r s  are genera l l y  l oca ted  i n  a s i n g l e  geographic reg ion  o r  
I 
ad jacent  regions, f o r  example animal p roduct ion  systems p r o j e c t s  i n  
L a t i n  America and o i l  seed p r o j e c t s  i n  Eastern and Southern A f r i c a  and 
South Asia. The choice o f  p r o j e c t s  f o r  CAPS support depends on: 
a) the importance o f  t he  sub jec t  t o  smal l -scale subsistence farmers 
w i t h  p r i o r i t y  be ing  g iven t o  neglected, b u t  impor tan t  subjects; 
b)  the p r i o r i t y  g iven t o  the  sub jec t  by the  na t i ona l  government 
concerned; 
c )  t he  prospects f o r  impact a t  t he  farm l e v e l ;  
d )  the  importance o f  t he  sub jec t  r e g i o n a l l y  and i n t e r n a t i o n a l l y ;  
e )  t h e  amount o f  support  prov ided by o t h e r  donors; and 
f )  the  i n t e r e s t s ,  exper t i se ,  and l o c a t i o n  o f  CAPS program s t a f f .  
A1 though p r i o r i t y  i s  g iven t o  na t i ona l  governments and i n s t i t u t i o n s ,  
p r o j e c t s  w i  t h  i n t e r n a t i o n a l  and reg iona l  o rgan iza t ions  are  a1 so 
funded when t h e i r  a c t i v i t i e s  support na t iona l  p ro jec ts .  AFNS has 
taken a lead ing r o l e  i n  the establ ishment of some i n t e r n a t i o n a l  
i n s t i t u t i o n s  such as ICARDA and the I n t e r n a t i o n a l  Network f o r  the  
Improvement o f  Bananas and P lanta ins  (INIBAP ) . CAPS gives speci a1 
emphasis t o  the  semi-arid t r o p i c a l  regions, where many o f  the  poorest 
people l i v e ,  and where the  r e s u l t s  o f  past  a g r i c u l t u r a l  research 
e f f o r t s  have had the  l e a s t  e f f e c t .  As a r e s u l t ,  sub-Saharan A f r i c a  
accounts f o r  a h igher p ropor t i on  o f  the  CAPS budget than the o ther  
regions. A f r i c a  i s  the  on ly  con t inen t  i n  which p e r  c a p i t a  food 
product ion i s  decl i nir lg and research i n f r a s t r u c t u r e  i s  the 1 east  
developed there.  
H i  s t o r i c a l  Perspect ives and General Overview 
A t  the s t a r t  of the  review period, CAPS was a c t u a l l y  two separate 
programs--Animal Sciences and Crops and Croppi ng Systems--but due t o  
the  increas ing importance o f  farming systems the  two were combined i n  
1983. The AFNS program began w i t h  the phi losophy t h a t  support should 
be given t o  nat iona l  s c i e n t i s t s  working i n  t h e i r  own program. Strong 
support and backstopping i s  provided by the  program o f f i c e r s ,  b u t  
o n l y  i n  a few cases have advisors been employed. I n  re t rospect ,  f ou r  
s p e c i f i c  founding p r o j e c t s  have s p e c i f i c a l l y  i n f l  uenced the  d i r e c t i o n  
o f  the Crops sect ion  w i t h i n  CAPS: the  p r o j e c t  on r u r a l  development 
and farming systems i n  Caqueza, Colombia; the  crop-improvement 
p r o j e c t s  on cassava and tri t i c a l e  under CIAT and CIMMYT, respec- 
t i v e l y  and the  mu1 t i p le -c ropp ing  p r o j e c t  i n  the  Phi 1 ippines.  The 
success of these p r o j e c t s  was the bas is  f o r  expansion i n t o  other 
count r ies  and i n t o  o ther  comnodi t i e s .  New areas o f  research i n c l  uded 
the g r a i n  legumes crops, sorghum and m i l l e t ,  r o o t  crops, bananas, and 
o i l  seeds. Th is  d i v e r s i f i c a t i o n  i n  t u r n  inc reas ing ly  demonstrated the 
need t o  emphasize i n s t i t u t i o n  b u i l d i n g  as an important  component o f  
the  pro jec ts ,  and showed the need t o  e s t a b l i s h  research networks t o  
fac i  1 i t a t e  the i n t e r a c t i o n  among researchers n a t i o n a l l y  and i n t e r -  
n a t i o n a l l y .  

TABLE 15 
W W E R  AND BWGET OF ACTIVE PRWECTS AND PERCENTAGE OF THE TOTAL CAPS BWGET 
BY PROJECT GROUP, AS OF APRIL 1, 1 9 7 9  AND MARCH 31, 1985 
March 31, 1985 
No. o f  Tota l  Budget 
Ac t i ve  o f  Ac t i ve  Z o f  
P ro jec ts  P ro jec ts  Budget 
18 5,802,200 13 
10 3,182,200 7 
25 8,773,620 19 
11 3,014,340 7 
12 3,508,500 8 
8 1,807,800 4 
6 2,236,320 5 
6 1,590,060 3 
17 5,279,750 12 
9 2,203,800 5 
8 1,649,900 4 
4 559,200 1 
14 5,588,600 12 
148 45,196,290 100 - ---- - 
Pro jec t  Group 
Cropping Systems 
Cereal Crops 
Grain Legume Crops 
O i  1 seed Crops 
Root Crops 
Perenni a1 Crops 
Other Crops 
Land and Cl imate 
Animal Production Systems 
Pasture and Forage Crops 
By-product U t i l  i z a t i o n  
M i  nor Animal Species 
Farmi ng Systems 
TOTAL 
A p r i l  1, 1979 
No. o f  To ta l  Budget 
Ac ti ve o f  Ac t i ve  Z o f  
P ro jec ts  P ro jec ts  Budget 
17 5,684,210 21 
21 5,423,475 20 
16 3,897,440 14 
6 979,500 4 
17 3,699,146 13 
1 162,000 1 
3 510,300 2 
4 1,600,800 5 
2 839,500 3 
8 2,357,400 9 
6 1,516,500 5 
- - - - - - 
2 616,100 2 
103 27,286,371 100 
TABLE 16 
W W E R  AND BUDGET OF ACTIVE PROJECTS AND PERCENTAGE OF THE TOTAL CAPS BUDGET 
BY REGION, AS OF APRIL 1, 1979 AND M C H  31, 1985* 









A p r i l  1, 1979 
No. o f  Tota l  Budget 
Act ive o f  Act ive  % o f  
Pro jec ts  Pro jec ts  Budget 
14 5,692,500 2 3 
12 2,854,870 12 
21 4,914,170 20 
15 4,100,750 17 
14 3,209,850 13 
13 3,689,460 15 
89 24,461,600 100 
March 31, 1985 
No. o f  Tota l  Budget 
Act ive o f  Act ive  X o f  
Pro jec ts  Pro jec ts  Budget 
2 7 8,933,110 20 
31 9,396,460 21 
38 12,460,960 28 
18 6,101,840 13 
11 2,591,000 6 
19 5,464,820 12 
144 44,948,190 100 
organ iza t i ona l  s t r u c t u r e  was necessary. S t a f f i n g  has expanded and 
now comprises f o u r  sen ior  program o f f i c e r s  and f i v e  program 
o f f i c e r s .  CAPS i s  subdiv ided i n t o  13 p r o j e c t  groups t o  b e s t  p rov ide  
the  necessary techn i  c a l  advice and backstopping: 
Cereal Crops; 
Grain Legume Crops; 
O i  l seed Crops; 
Root Crops; 
Perennia l  Crop-Based Systems; 
Other Crops; 
Land and Cl imate; 
Pasture and Forage Improvement; 
By-Product U t i l  i z a t i o n ;  
M i  nor  Animal Species; 
Cropping Systems; 
Animal Product ion Systems; and 
Farming Systems. 
The main func t i ons  o f  these groups a re  to: 
a)  he lp  develop p r i o r i t i e s  f o r  t h e  p a r t i c u l a r  sub jec t  areas i n  terms 
o f  s c i e n t i f i c  content,  geographical o r  eco log i ca l  focus, and 
i n s t i t u t i o n s  t o  be supported; 
b )  ass i  s t  i n  p r o j e c t  development and techn ica l  moni t o r i  ng through 
appra isa l  of proposal s and techn ica l  repo r t s ;  and 
c )  encourage network a c t i v i  t i e s .  
Each group comprises t h r e e  o r  more people and each o f f i c e r  i s  a 
member o f  f o u r  o r  f i v e  groups. The groups prov ide  techn ica l  advice 
and backstopping t o  the  program o f f i c e r  who develops t h e  p r o j e c t  and 
who r e t a i  ns o v e r a l l  responsi b i  1 i ty. 
3. Specia l  Considerat ions and Const ra in ts  
Funding - 'The budget c u t s  announced i n  1984 have r e s u l t e d  i n  a  
considerable l o s s  o f  f l e x i b i l i t y .  Funds a re  now i n s u f f i c i e n t  t o  
cover the  needs o f  phase I 1  and I 1  I p r o j e c t s  a1 ready i n  t he  p i p e l i n e  
f o r  1985186, l e t  alone t o  i n i t i a t e  new a c t i v i t i e s .  Consequently, 
many new p r o j e c t s  were dropped and the  budgets o f  most phase I 1  and 
I 1 1  p r o j e c t s  have been d r a s t i c a l l y  pruned t o  a l l o w  a  few new 
i n i t i a t i v e s  t o  be re ta ined.  The s i t u a t i o n  i s  u n l i k e l y  t o  improve i n  
the  f o l l o w i n g  yea r  as more p r o j e c t s  a re  due f o r  renewal and o f  
necess i ty  several p r o j e c t s  w i l l  have t o  be c a r r i e d  over. The n e t  
r e s u l t  w i l l  be t h a t  p r o j e c t s  w i l l  be funded f o r  a  s h o r t e r  d u r a t i o n  
o r  f o r  on l y  one o r  two phases, average p r o j e c t  budgets w i l l  be 
reduced, and expensive p r o j e c t s  a re  l e s s  l i k e l y  t o  be supported. The 
t o t a l  number o f  CAPS p r o j e c t s  may have t o  be reduced and the  w a i t i n g  
p e r i o d  from f i r s t  con tac t  t o  p r o j e c t  approval w i l l  be s l ~ b s t a n t i a l  l y  
i ncreased. 
Because o f  the  l ong  p r o j e c t  development t ime and the  understanding 
t h a t  p r o j e c t s  w i l l  normal ly  be s ~ ~ p p o r t e d  f o r  a  second o r  even a  t h i r d  
phase, i t  i s  d i f f i c u l t  t o  make responses t o  budget c u t s  a t  s h o r t  
no t ice .  Thus, t he  composit ion o f  t he  program over t h e  nex t  years 
w i l l  be determined as much by the  i n e r t i a  o f  the  system as by t h e  
reasoned arguments presented i n  t h i s  document. The t rend  f o r  
p r o j e c t s  t o  g e t  smal le r  i n  terms o f  fund ing  and s h o r t e r  i n  d u r a t i o n  
w i l l  have ser ious consequences because a g r i c u l t u r a l  research i s  
i n h e r e n t l y  l ong  term and f r e q u e n t l y  expensive. A p o i n t  i s  r a p i d l y  
reached where many types o f  p r o j e c t s  t r a d i t i o n a l l y  funded by CAPS 
ni ight no longer  be v iab le .  I f  the  fund ing  s i t u a t i o n  does n o t  eat" a  
more r e a l i s t i c  s o l u t i o n  would be t o  reduce the  t o t a l  number o f  
p r o j e c t s  r a t h e r  than decreasing mean p r o j e c t  s i z e  across the  board. 
I n  t h i s  case, i t  may be necesary t o  f u r t h e r  reduce and r e f i n e  the  
CAPS program p r i o r i t i e s  o u t l i n e d  i n  t h i s  document t o  avo id  a  s c a t t e r  
of p r o j e c t s  across too  many subjects.  
D i v i s i o n  A c t i v i t y  P r o j e c t s  (DAPs) - A1 though program f l e x i b i l i t y  has 
been l o s t  due t o  the budget cuts, a  greater  measure o f  freedom and an 
a b i l i t y  t o  respond q u i c k l y  cou ld  be achieved i f  l a r g e r  budget 
a l l o c a t i o n s  were made t o  DAPs. I n  a d d i t i o n  t o  p rov id ing  f l e x i b i l i t y ,  
such funds he1 p  t o  provide oppor tun i t i es  f o r  program o f f i c e r s  t o  
become more d i r e c t l y  invo lved p ro fess iona l l y .  
Admin is t ra t ion  - The amount o f  the program o f f i c e r ' s  t ime spent on 
p r o j e c t  admin is t ra t i on  i s  more a  func t ion  o f  the  number o f  p r o j e c t s  
than t h e i r  t o t a l  budgets. Thus, the  percentage o f  resources 
a l l o c a t e d  t o  p r o j e c t  admin is t ra t i on  w i l l  increase as p r o j e c t  s i ze  i s  
reduced. Program o f f i c e r s  are a1 ready overburdened w i t h  r o u t i n e  
admin is t ra t i on  when many o f  these admin is t ra t i ve  tasks cou ld  be 
hand1 ed by we1 1  - t r a i  ned assi  s tants.  Such ass i  stance w i  11 become 
espec ia l l y  important  i f  the t rend  toward smal ler  p r o j e c t s  continues 
o r  i f  add i t i ona l  funds are made ava i lab le  f o r  DAPs. 
Program O f f i c e r s  - There i s  a  sense i n  which the program o f f i c e r s  are 
IDRC. They are the people who i n t e r a c t  w i t h  the  men and women o f  the  
developing world. They judge the p o t e n t i a l  value o f  a  pro jec t ,  the 
areas i n  which i t  i s  worth t r y i n g  t o  work, and assess the p o t e n t i a l  
p r o j e c t  leaders, exp lo r ing  t h e i r  i n t e r e s t s  and c r e a t i n g  together the  
p r o j e c t  out l ines .  It i s  the  success o f  those p r o j e c t s  i n  the  view o f  
the leaders o f  the count r ies  where they are loca ted  which govern the 
o v e r a l l  success o r  f a i l u r e  o f  IDRC. It i s  thus essent ia l  t h a t  I D R C  
cont inue t o  r e c r u i t  program o f f i c e r s  o f  very h igh ca l i b re .  'The 
oppor tun i t i es  f o r  pro fess iona l  i nvol vement and advancement provided 
by IDRC are c l e a r l y  o f  prime importance i n  a t t r a c t i n g  and r e t a i n i n g  
the best  s c i e n t i s t s  fo r  i t s  f r o n t - l i n e  work. 
4. Future  D i rec t i ons  
The f u t u r e  plans and p r i o r i t i e s  f o r  each o f  the  p r o j e c t  group areas 
a re  reviewed i n d i v i d u a l l y ,  b u t  a few general issues n o t  r e l a t e d  t o  
any p a r t i c u l a r  p r o j e c t  group w i l l  be touched upon f i r s t .  
Geographic Regions - Almost 40% o f  CAPS p r o j e c t s  are i n  sub-Saharan 
A f r i c a .  While t h i s  represents a l a r g e  p ropo r t i on  o f  t he  budget, i t  
i s  j u s t i f i e d  i n  view o f  t he  c o n t i n e n t ' s  c u r r e n t  c r i s i s  i n  
a g r i c u l  t u r a l  deve1 opment . 'The p r o d u c t i v i t y  o f  the  l and  i s  
d e t e r i o r a t i n g ,  and l a r g e  areas i n  t he  semi-ar id  regions a re  s u f f e r i n g  
famine a t  the  present  time. Per c a p i t a  food product ion i s  d e c l i n i n g  
as i s  t he  product ion o f  expo r t  crops, which are a l so  impor tan t  f o r  
A f r i c a ' s  prosper1 ty . Nat iona l  a g r i c u l  t u r a l  research programs are 
s t i l l  very weak, b u t  t he re  are encouraging s igns i n  some coun t r i es  o f  
t h e  devel opment o f  the  i nd i  genous capaci ty f o r  research and 
development. CAPS w i l l  con t inue t o  support t h i s  t rend  over t h e  nex t  
few years, and t o  a l l o c a t e  a subs tan t i a l  percentage o f  i t s  t o t a l  
resources t o  p r o j e c t s  i n  A f r i c a .  However, t h e  needs o f  the  o the r  
regions must n o t  be fo rgo t ten .  O f  t h e  s e r i o u s l y  ma1 nourished i n  the 
p e r i o d  1974-1976, o n l y  16.6% were i n  A f r i c a  and f u l l y  70% were i n  
Asia. These propor t ions  w i l l  n o t  have changed s u b s t a n t i a l l y  s ince 
then i n  s p i t e  o f  the  recen t  drought  i n  A f r i c a .  
I r r i g a t i o n  - A l a r g e  percentage o f  increased food product ion  w i l l  
come from t h e  i r r i g a t e d  sec tor  and the  area under i r r i g a t i o n  i n  t h e  
developing wor ld  i s  expanding r a p i d l y .  "L i fe -sav ing"  i r r i g a t i o n ,  as 
a supplement i n  predominant ly r a i n f e d  systems, i s  a technique which 
has an enormous p o t e n t i a l  f o r  s t a b i l  i z i n g  product ion  i n  unce r ta in  
environments. I r r i g a t i o n  n o t  o n l y  r e s u l t s  i n  h ighe r  crop y i e l d s ,  b u t  
i t  enables cropping i n t e n s i t y  t o  increase. Appropr ia te  techniques 
f o r  water d e l i v e r y  are genera l l y  a v a i l a b l e  and 1 i t t l e  f u r t h e r  
research i s  needed. However, the management o f  i r r i g a t e d  c ropp i  ng 
systems and the  optimum use o f  water  are areas which r e q u i r e  
a t t e n t i o n ,  e s p e c i a l l y  i n  small -farm s i t u a t i o n s .  For  these reasons, 
CAPS w i l l  look f o r  p r o j e c t  oppor tun i t i es  t o  support appropr ia te  
research on i r r i g a t i o n ,  e s p e c i a l l y  i n  A f r i c a .  P ro jec ts  may be 
i n c l  uded i n  the  cropping systems, farming systems, i n d i v i d u a l  crop 
p r o j e c t  groups, o r  i n  the  l a n d  and c l i m a t e  group. 
Agro fores t ry  - As a r e s u l t  of i nc reas ing  popu la t ion  pressure, t rees  
have almost disappeared i n  some areas and the  gather ing  o f  f i rewood 
can p lace demands on l o c a l  labour comparable t o  those o f  a g r i c u l -  
tu re .  Shrubs and t rees  are a1 so valuable i n  many farming systems as 
sources of t imber, animal feed, mulch, fencing, and food. Agro- 
f o r e s t r y  has received l i t t l e  research support i n  t h e  past, al though 
I D R C  has played a l ead ing  r o l e  i n  the  establ ishment o f  the  
I n t e r n a t i o n a l  Counci 1 f o r  Research on Agro fores t ry  (ICRAF) . There 
are many promising new areas f o r  research i n  ag ro fo res t r y  such as 
a l ley-cropping.  The r o l e  o f  f r u i t  t rees  and o the r  shrubs and t rees  
i n  the  a g r i c u l t u r e  o f  developing coun t r i es  needs t o  be s tud ied i n  
greater  depth and appropr ia te  i n t e r v e n t i o n s  designed. Over the next  
year  o r  so, t he  CAPS and Fores t ry  programs o f  AFNS w i l l  together  
de f ine  p r i o r i t y  areas and f i n d  ways t o  support research on agro- 
f o r e s t r y  systems appropr ia te  f o r  smal l -scale farmers i n  the  t rop i cs .  
Animal Power - Labour bot t lenecks  du r ing  c r i t i c a l  farming a c t i v i t i e s  
f requen t l y  l i m i t  t he  adoption by small farmers o f  new technologies 
and more i n t e n s i v e  product ion systems. Key operat ions such as 
ploughing, seeding, weeding, and harves t ing  must be c a r r i e d  o u t  a t  
the  optimum time. The use o f  animal power and appropr ia te  mechaniza- 
t i o n  can can reduce labour  c o n s t r a i n t s  and may a l so  l e a d  t o  increases 
i n  p r o d u c t i v i t y  through b e t t e r  seedbed preparat ion,  more un i fo rm 
p l a n t  stands, etc. A wide range o f  farm t o o l s  has been designed i n  
numerous p r o j e c t s  throughout t h e  world, and i n  many instances there  
i s  probably l i t t l e  t o  be gained from f u r t h e r  equipment design. 
However, the  i n t r o d u c t i o n  o f  e x i s t i n g  appropr ia te  t o o l  s  and machinery 
fo r  t e s t i n g  w i t h i n  a farming-systems con tex t  i s  an area which could 
have a subs tan t ia l  impact. For  example, many o f  the  bul lock-drawn 
imp1 ements c u r r e n t l y  manufactured by v i  11 age i n d u s t r i e s  f o r  
small-scale farmers i n  I n d i a  cou ld  p lay  an impor tant  r o l e  i n  p a r t s  o f  
A f r i c a .  
H o r t i c u l t u r e  - Only two pro jec ts ,  bo th  i n  Asia, are supported by CAPS 
on vegetables, y e t  from a g lobal  perspect ive  vegetables account f o r  
8% o f  the t o t a l  value o f  a l l  foods. Although t h e i r  d i e t a r y  
c o n t r i b u t i o n  i s  l e s s  c r u c i a l ,  they a re  impor tant  everywhere as a 
source o f  vi tamins, minerals, and f i b r e .  Vegetables are  an impor tant  
source o f  cash income f o r  those small holders w i t h  access t o  urban 
markets and the  l a r g e  m a j o r i t y  o f  subsistance farmers grow vegetables 
a t  1 eas t  f o r  home consumpti on. With i ncreasi  r ~ g  urbanizat ion,  the  
demand f o r  vegetables w i l l  r i s e  and t h e i r  importance i s  1 i k e l y  t o  
expand i n  many count r ies .  Over the  next  two years, CAPS w i l l  c a r r y  
o u t  a study of vegetable product ion  i n  small-scale farming systems t o  
es tab l  i sh p r i o r i t i e s  f o r  research support. The possi b i  1 i ty of 
e s t a b l i s h i n g  a separate p r o j e c t  group on h o r t i c u l t u r a l  crops may be 
considered. 
Small Ruminants - The importance o f  small ruminants (sheep and goats) 
demands t h a t  support o f  f u r t h e r  research on these animals i s  g iven a 
h igher p r i o r i t y .  A small-ruminant s p e c i a l i s t  w i l l  j o i n  the  CAPS 
program i n  1985, a t  which t ime the c r e a t i o n  o f  a new p r o j e c t  group on 
t h i  s  sub jec t  w i  11 be considered. 
In teg ra ted  Pest  Management - The CAPS program s t r u c t u r e  ernphasi zes 
the importance o f  commodity-based r a t h e r  than f a c t o r - o r i e n t e d  
research. As a r e s u l t ,  sub jec ts  such as i n t e g r a t e d  pes t  management 
have been r e l a t i v e l y  neglected, and o n l y  a few p r o j e c t s  such as those 
on s t r i g a ,  cassava mites, and cof fee be r ry  borer  have looked f o r  
a1 t e r n a t i v e  c o n t r o l  s t r a t e g i e s  f o r  s p e c i f i c  pests. Rare ly  has an 
attempt been made t o  take a broader look  a t  t he  management o f  pests 
w i t h i n  a systems context .  The widespread and dangerous misuse o f  
pes t i c i des  i n  many developing countr ies,.  and t h e i r  u n a v a i l a b i l  i ty i n  
others, s t r o n g l y  suggests the  need f o r  more research aimed a t  
devel opi  ng ecol og i ca l  and economical pes t  c o n t r o l  a1 te rna t i ves .  CAPS 
w i l l  con t inue t o  s t ress  the  importance o f  f a c t o r s  such as hos t  p l a n t  
res is tance,  crop management, and b i o l  og i ca l  c o n t r o l  i n  comrnodi ty- 
based research, b u t  i n  a d d i t i o n  the  c r e a t i o n  o f  a p r o j e c t  group on 
i n t e g r a t e d  pes t  management i s  now be ing  considered. 
Biotechnology - The CAPS program a l l o c a t e s  most o f  i t s  resources t o  
support research which i s  l i k e l y  t o  have an impact  a t  t h e  farm l e v e l  
w i t h i n  a s h o r t  time. Th i s  means a heavy emphasis on convent ional  
research and on "downstream" research a c t i v i t i e s  especia l  l y  those 
i n v o l v i n g  farmers, w h i l e  "upstream", o r  more bas ic  research has 
l a r g e l y  been ignored. A few o f  t he  more advanced b i o l o g i c a l  
techniques have now reached the  stage where they are ab le  t o  make a 
c o n t r i b u t i o n  t o  enhancing research e f fec t i veness  and e f f i c i e n c y  i n  
developing count r ies .  Support has t h e r e f o r e  been given, most ly  
through Cooperat ive p ro jec ts ,  f o r  research on t o p i c s  such as t i s s u e  
c u l t u r e  f o r  t he  storage and d isease- f ree t r a n s f e r  o f  germ plasm 
( roo ts ,  tubers, p l a n t a i n s )  , anther/ovul e c u l t u r e  f o r  t he  product ion  
o f  hap lo ids  and d ihap lo ids  ( l e n t i l s ,  sesame, sa f f lower ,  n ige r ) ,  and 
the  use o f  e l e c t r o p h o r e t i c  protein/enzyme banding methods f o r  
c l  ass i  fy i  ng and " f i  nge r -p r i  n t i  ng" germ p l  asm c o l  1 e c t i  ons ( cassava, 
beans, forages) .  I n  each case, s i m i l a r  techniques were a l ready  known 
fo r  o the r  crops and IDRC support  was g iven t o  modi fy  and adapt these 
techniques t o  new s i t u a t i o n s  and f o r  use i n  developiqg count ry  
i n s t i t u t i o n s .  No support has been g iven y e t  f o r  more fundamental 
aspects o f  "b iotechnol  ogy" such as p ro top l  a s t  f u s i o n  o r  recombinant 
DNA techniques. Since t h i s  i s  a r a p i d l y  evo l v ing  f i e l d ,  f u t u r e  
support can be a n t i c i p a t e d  f o r  those techniques which pass from t h e  
realms o f  t h e  "academical ly i n t e r e s t i n g "  t o  " p r a c t i c a l  and use fu l  ". 
Research Management - The management o f  na t i ona l  a g r i c u l  t u r a l  
research systems i s  f requen t l y  suboptimal and can impose severe 
1 i m i t a t i o n s  on the  e f fec t i veness  o f  t he  research. A1 though the  
improvement o f  research management i s  n o t  an area o f  concern f o r  CAPS 
alone, the  program a n t i c i  pates a1 1 o c a t i  ng some 1 i m i  t e d  resources t o  
t h i s  i ssue i n  the coming years. I n  many cases, support  f o r  s t rength-  
ening research management w i l l  be prov ided i n  assoc ia t i on  w i t h  the 
I n t e r n a t i o n a l  Serv ice f o r  Nat ional  Ag r i cu l  t u r a l  Research ( ISNAR) . 
Balance Between Comnodity and Systems Research - A t  t h e  beginning o f  
1979, 26% o f  t he  t o t a l  budget was devoted t o  systems research, b u t  by 
t h e  end o f  1985 t h i s  sec tor  had r i s e n  t o  37% and t h i s  p r o p o r t i o n  i s  
expected t o  r i s e  s t i l l  f u r t h e r  as work on farming systems rece ives  
more emphasis. 'This w i l l  occur as a r e s u l t  o f  e x i s t i n g  comniodity 
p r o j e c t s  developing a systems perspect ive  i n  l a t e r  phases and as a 
r e s u l t  o f  new p r o j e c t  i n i t i a t i v e s  on systems research. It i s  
a n t i c i p a t e d  t h a t  by 1990 between 45% and 50% o f  the  budget (exc lud ing  
Cooperative Program funds) w i l l  be a1 l o c a t e d  t o  systems research 
p ro jec ts .  
Cooperative Program - The Cooperative Program has i n  t he  pas t  o n l y  
made a minor c o n t r i b u t i o n  t o  the  o v e r a l l  AFNS support f o r  crops and 
animal p roduct ion  research. A t  t h e  end o f  1984, t he re  were seven 
a c t i v e  cooperat ive p r o j e c t s  under CAPS, w i t h  a f u r t h e r  f o u r  i n  t h e  
p i p e l i n e  f o r  t h e  remainder o f  t he  f i n a n c i a l  year .  I n  t he  fu tu re ,  1 
Cooperat ive p r o j e c t s  a re  expected t o  p lay  an i n c r e a s i n g l y  impor tan t  
r o l e ,  and du r ing  1985-1986 approximately $2 mi 11 i o n  w i  11 be a1 1 ocated I 
f o r  CAPS cooperat ive pro jec ts ,  rep resen t i  ng 16.5% o f  the  t o t a l  
resources avai lab1 e t o  t h e  program. The increase i n  cooperat ive 
p r o j e c t  funding i s  a welcome a d d i t i o n  t o  the o v e r a l l  resources 
a v a i l a b l e  t o  CAPS. As na t i ona l  programs become s t ronger  and as more 
Canadian s c i e n t i s t s  become invo l ved  i n  the  i n t e r n a t i o n a l  dimensions 
of t h e i r  research, more areas f o r  cooperat ion are  becoming apparent. 
L inks  between Canadian i n s t i t u t i o n s  and those i n  developing coun t r i es  
are being es tab l i shed  and strengthened and these 1 i n k s  i n  t u r n  a re  
expected t o  l e a d  t o  t h e  i d e n t i f i c a t i o n  of new p r o j e c t  areas. For  
example, a c o l l  abora t ive  p r o j e c t  between ICARDA and the  U n i v e r s i t y  o f  
Manitoba on faba bean diseases began i n  1980; as a r e s u l t  o f  t he  
1 i n k s  developed, a second p r o j e c t  between these two i n s t i t u t i o n s  was 
i n i t i a t e d  on Rhizobia l  c a r r i e r  systems. With f requent  exchange 
v i s i t s  by the  researchers, s c i e n t i f i c  contac ts  devel oped f u r t h e r  
lead ing t o  a p r o j e c t  on d ihap lo idy  i n  l e n t i l s  i n  1984, and one on 
faba bean p o l l i n a t i o n  by insec ts .  Such experiences have shown t h a t  
the b e n e f i t s  of " tw inn ing"  i n s t i t u t i o n s  can go f a r  beyond the  
immediate resu l  t s  o f  the present  research. 
Cooperative p r o j e c t  oppor tun i t i es  are many and varied, and research 
proposal s  r e c e n t l y  rece ived i n c l  ude anther c u l  t u r e  i n  o i  1 seed crops, 
ap icu l tu re ,  yam t i s s u e  cu l tu re ,  banana n u t r i t i o n ,  rapeseed improve- 
ment, and n a t i v e  swine. A l l  are i n  areas i d e n t i f i e d  as being o f  
p r i o r i t y  by CAPS program s t a f f  and many have a r i sen  from e x i s t i n g  
p r o j e c t s  i n  developing coun t r i es  and 1 i n k  w i t h  e x i s t i n g  networks. 
5. Crops and Cropping Systems Overview 
The great  m a j o r i t y  o f  people i n  the  T h i r d  World depend on a g r i c u l -  
ture, where i n  many coun t r i es  over 80% o f  the  popu la t ion  make t h e i r  
l i v i n g  from the land, o f t e n  on a subsistence basis. The basic 
s t ra tegy  f o r  development must, therefore,  cont inue t o  focus on 
b u i l d i n g  a more product ive  a g r i c u l  t ~ i r e  a1 1 the  more so s ince i n  many 
coun t r i es  the  popu la t ion  i s  r i s i n g  f a s t e r  than a g r i c u l  t u r a l  output.  
While l i v e s t o c k  i s  an i n t e g r a l  p a r t  o f  a g r i c u l t u r e ,  crops represent  
80% of the t o t a l  value o f  a g r i c u l t u r a l  product ion.  I n  the  crop 
sector,  increas ing p r o d u c t i v i t y  w i l l  n o t  o n l y  cont inue t o  depend on 
improved c u l t i v a r s  w i t h  h igher  and more s t a b l e  y i e l d s ,  adapted t o  
1 ocal cropping systems, b u t  a1 so on b e t t e r  management prac t ices ,  
improving s o i l  f e r t i l  i ty, e f f i c i e n t  market ing systems, s t a b l e  p r o f i t -  
ab le  pr ices,  and the  a v a i l a b i l i t y  o f  t h e  necessary inputs .  
The IARCs have made a b i g  c o n t r i b u t i o n  t o  c rop  inlprovement and t o  
cropping and farming systems research. However, they depend h e a v i l y  
on the  na t i ona l  programs t o  ensure t h a t  t h e i r  research r e s u l t s  reach 
I 
t he  farmers. The emphasis o f  CAPS support  f o r  crops and cropping 
systems research has been b u i l t  on the  perceived needs o f  the  smal l  
farmer and on the  b e n e f i t s  t h a t  h i s  d i r e c t  involvement i n  research 
can br ing .  
6. Cropping Systems 
Small farmers i n  developing coun t r i es  have t o  ensure adequate food 
product ion  t o  feed t h e i r  f am i l i es ,  and t o  generate a surp lus  t o  cover 
cash needs f o r  essen t i a l  purchases. Yet  t h e i r  resource base i s  very 
1 imi ted,  i n  terms o f  shortage o f  p roduc t i ve  l a n d  e s p e c i a l l y  i n  p a r t s  
o f  Asia and South America, and i n  terms o f  t he  l i m i t e d  p r o d u c t i v i t y  
o f  l a n d  and labour  i n  much o f  A f r i c a .  D i f f i c u l t i e s  are caused b y  the  
unpred ic tab le  weather and pests, as we1 1 as l i m i t e d  labour  and l a c k  
o f  access t o  inputs .  Under these genera l l y  adverse cond i t ions ,  
farmers have developed cropping pa t te rns  and have se lec ted  crops and 
product ion  methods t h a t  make them l e a s t  vu lnerable.  Whi le t h i s  slow 
process of adapta t ion  cont inues, o t h e r  changes t h a t  a l so  a f f e c t  t he  
product ion  environment have been much more rap id .  B e t t e r  h e a l t h  care  
and chavges i n  s o c i a l  o rgan iza t i on  have l e d  t o  expanding popu la t ions  
f o r c i n g  r u r a l  people t o  subdiv ide land, c u l t i v a t e  l e s s  f e r t i l e  areas, 
and remove the  p r o t e c t i v e  t r e e  cover. 
U n t i l  about 15 years  ago, a lmost  a l l  crop research was compartment- 
a l  i z e d  a long commodity o r  d i s c i p l i n a r y  1 i nes  and was most ly  con f i ned  
t o  research s ta t i ons .  To t h i s  day, most t r a i n i n g  cont inues t o  
conform t o  t h i s  pa t te rn .  Yet  such research has l i t t l e  chance t o  f i t  
i n t o  the  complex s e t  o f  cond i t i ons  faced by the  small farmer; t he  
r e s u l t s  have o f t e n  b e n e f i t e d  o n l y  t h e  few farmers t h a t  have t h e  means 
t o  adequately d u p l i c a t e  the  cond i t i ons  o f  t h e  research s ta t i ons .  To 
overcome t h i s  impediment, CAPS has f rom the  beginning encouraged the  
development o f  a systems approach t o  t h e  improvement o f  crop 
product ion. 
O f  the  19 cropping systems p r o j e c t s  a c t i v e  i n  1985, e i g h t  a re  l oca ted  
i n  Asia, e i g h t  i n  L a t i n  America, two i n  A f r i c a  and one i n  the  Midd le  
East. Emphasis has r e c e n t l y  s h i f t e d  t o  L a t i n  America from Asia, 
where IDRC o r i g i n a l l y  s t a r t e d  these p r o j e c t s  and where i t s  most 
comprehensive experience comes from. Since 1975, support  has been 
prov ided through I R R I  t o  t h e  ACSN, w i t h  emphasis on workshops, 
t r a i n i n g ,  and the  p r o v i s i o n  o f  a network adv isor .  S p e c i f i c  
ass i  stance was a1 so g iven t o  f i v e  member coun t r i es - -S r i  Lanka, 
Thai1 and, Bangladesh, Indonesia, and' t he  P h i l  ipp ines .  Most o f  these 
p r o j e c t s  have now completed t h e i r  t h i r d  phase and each count ry  has 
developed i t s  own i n t e r n a l  network f o r  c ropp ing  systems research. 
I D R C  has thus been ab le  t o  phase o u t  some of i t s  support  and t o  g i v e  
g rea te r  emphasis t o  farming systems research i n  Asia. An eva lua t i on  
o f  t he  programs w i t h i n  ACSN took p lace i n  1983. Attempts were made 
t o  measure the  d i r e c t  impact o f  the  research on t h e  farmer. The 
absence o f  adequate base l i ne  data f o r  comparison made t h i s  d i f f i c u l t ,  
b u t  t h i s  has been co r rec ted  i n  t h e  new p r o j e c t s .  Farmers' acceptance 
o f  t he  new technology increased r a p i d l y  f o r  each program, once i t  
reached the  p l l  o t  p roduct ion  stage. I n  Kal imantan, Indonesia, t he  
number of cooperat ing farmers increased over t h e  f i r s t  t h ree  years  o f  
exper imentat ion from 40 t o  650 and t h e  area from 20 ha t o  650 ha. I n  
S r i  Lanka, r i c e  y i e l d s  a t  one s i t e  increased from 1,290 kg lha  t o  
5,200 kglha. The h i g h - y i e l d i n g  I R R I  r i c e  v a r i e t y  IR36 has now been 
adopted on more than 10 m i l l i o n  ha i n  Asia, and double-cropping o f  
t h i s  and o the r  e a r l y  matur ing v a r i e t i e s  has been an impor tan t  f a c t o r  
i n  reaching a l e v e l  of per  c a p i t a  c a l o r i e  p roduct ion  we l l  above the 
FAOIWorld Hea l th  Organizat ion (WHO) standard i n  f o u r  o f  t he  f i v e  
coun t r i es  where I D R C  f i r s t  supported ACSN a c t i v i t i e s .  The develop- 
ment of upland crops, e s p e c i a l l y  legumes, f o r  d ry  season cropping on 
paddy l a n d  has been a p a r t i c u l a r  oppor tun i t y  f o r  cropping systems 
research i n  Asia. Work i s  concen t ra t i ng  especi a1 l y  on soybeans 
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(Indonesia),  groundnuts (Thai land),  and mung beans (Ph i l - ipp ines)  . I n  
the l a t t e r ,  one p r o j e c t  s i t e  achieved a doubl ing o f  the  y i e l d  i n  mung 
beans. 
I n  L a t i n  America, a t t e n t i o n  has been devoted t o  r o o t  cropslbanana- 
based systems i n  Centra l  America and the  Caribbean, and the  improve- 
ment o f  indigenous cropping systems i n  the  Andean region. I n  bo th  
regions the  cropping systems approach has been ab le  t o  move the  
i n t e r e s t  o f  many s c i e n t i s t s  i n t o  t h i s  f i e l d ,  where they have s t a r t e d  
t o  understand the  c o n s t r a i n t s  o f  small farmers f i r s t  hand. 
Increas ing c o l l a b o r a t i o n  has taken place i n  the  l a s t  several years, 
and the  Centro Agronomic0 T rop ica l  de I n v e s t i  gacion y Ensenanza 
(CATIE) has played a key r o l e  t o  achieve t h i s ,  e s p e c i a l l y  i n  Centra l  
America. 
I n  A f r i ca ,  a f i r s t  step was t o  achieve a s h i f t  o f  researchers and 
po l  icymakers towards a b e t t e r  understanding o f  i nte rc ropp i  ng and 
t r a d i t i o n a l  cropping prac t ices .  Unfor tunate ly ,  1 i t t l e  o f  the e a r l y  
work has been usefu l  t o  farmers, b u t  the  o r i g i n a l  i n t e r c r o p p i n g  
research has now evolved i n t o  cropping and farming-systems p ro jec ts ,  
w i t h  most o f  the  research conducted d i r e c t l y  on farms. Through 
these, new p r o j e c t s  have been generated w i t h  more emphasis on the  
i n t r o d u c t i o n  o f  a farming-systems perspect ive i n t o  crop improvement I 
p ro jec ts .  Another approach i n  A f r i c a  has been the  s h i f t  o f  many 
crop-improvement p r o j e c t s  towards a systems approach, w i  t h  much more 
of the research being conducted on farmers'  f i e l d s .  But na t i ona l  
programs answering the needs o f  small farmers are o n l y  s t a r t i n g  t o  
emerge now i n  A f r i c a .  
Linkages between research and extension have been strengthened 
everywhere, as extension s t a f f  have become invo lved  i n  preproduct ion 
eval uat ion, whi 1 e researchers a c t  as resource persons i n  the  t r a i  n i  ng 
o f  extension s t a f f .  The type o f  i n s t i t u t i o n  supported va r ies  w i t h  
area and country. Government research i n s t i  t u t i o n s  rece ive  most 
support i n  Asia, w h i l e  i n  A f r i c a ,  where government research 
i n s t i t u t e s  are genera l l y  weaker, u n i v e r s i t i e s  are predominant. 
However, t he  t r a i n i n g  o f  a f u t u r e  genera t ion  o f  researchers i s  
consi dered a t  1 eas t  as impor tan t  as d i  r e c t  techno1 ogy t r a n s f e r ,  
e s p e c i a l l y  i n  A f r i c a .  
Fu tu re  Plans - I n  the  near fu tu re ,  no major  changes i n  program 
emphasis a re  foreseen, b u t  t he  t rends t h a t  have s t a r t e d  i n  t he  l a s t  
years w i l l  cont inue. More work i s  expected i n  L a t i n  America and 
A f r i c a ,  w h i l e  i n  Asia the  s h i f t  from cropping systems t o  farming 
systems i s  expected t o  cont inue.  I n  A f r i c a ,  a gradual move o f  
funding from u n i v e r s i  t i e s  t o  government research i n s t i  t u t i  ons i s 
ant ic ipa ted .  I n  West A f r i c a ,  spec ia l  a t t e n t i o n  w i l l  be g iven t o  the  
needs o f  francophone s c i e n t i s t s  and increased support i s  necessary 
f o r  the  Portuguese- speaki ng areas. Ag r i cu l  t u r a l  -systems t r a i n i n g  a t  
the  post-graduate l e v e l  i s  s t i l l  o n l y  poss ib le  i n  Nor th  America, thus 
the  es tab l  i shment o f  r e l e v a n t  t r a i n i n g  c a p a b i l i t y  i n  A f r i c a  needs t o  
be considered. Cropping- systems methodol ogy, as i t  evol  ved i n  Asia, 
needs c e r t a i n  adaptat ions t o  make i t  approp r ia te  t o  A f r i c a .  Lack o f  
labour  and low labour  p r o d u c t i v i t y  a re  major c o n s t r a i n t s  i n  t he  
semi-ar id  environments o f  A f r i c a  and t h i s  makes a d i f f e r e n t  d i s c i p l i -  
nary balance necessary; f o r  example, more emphasis needs t o  be p laced 
on f a c t o r s  such as animal-powered c u l  t i v a t i  on and resource-e f f  i c i  e n t  
systems, especi a1 l y  f o r  the  management c o n t r o l  o f  i nsec ts ,  weeds, and 
diseases. Soi 1 -re1 a ted  research w i  11 a1 so become more impor tan t  and, 
as crop researchers and f o r e s t r y  s c i e n t i s t s  s t a r t  t o  come together ,  
research i n  ag ro fo res t r y  may a l s o  become an impor tan t  p a r t  o f  t he  
o v e r a l l  croppi  ng-systems program. The p r i n c i p a l  methodol ogy improve- 
ments t o  be sought over t he  n e x t  years  w i l l  be i n  t he  area o f  t r y i n g  
t o  forge a c l o s e r  c o l l a b o r a t i o n  between researchers and farmers i n  
designing and eva lua t i ng  technology, because up t o  now desp i te  the  
r h e t o r i c  r e l a t i v e l y  few p r o j e c t s  have been ab le  t o  f u l l y  overcome the  
" top  down" o r i e n t a t i o n  o f  most researchers. 
7. Cereal Crops 
Cereals supply most o f  the  energy and a s i g n i f i c a n t  p r o p o r t i o n  o f  t h e  
p r o t e i n  t o  the  d i e t s  o f  t he  l e s s - a f f l u e n t  peoples o f  developing coun- 
t r i e s .  About h a l f  t h e  c u l t i v a t e d  l and  i n  t he  wor ld  i s  devoted t o  
cereals .  Wheat, r i c e ,  and maize a re  t h e  major cerea l  crops 
accounting f o r  almost 80% o f  w o r l d  cerea l  product ion.  These crops 
have rece ived s t rong research support as bo th  na t i ona l  p lanners and 
donors have recognized the  importance o f  i nc reas ing  t h e  product ion  o f  
these crops t o  increase the  amount o f  food a v a i l a b l e  and i t s  
n u t r i t i o n a l  l e v e l .  Higher  y i e l d i n g  and d isease- res is tan t  v a r i e t i e s  
of wheat and r i c e  s u i t e d  t o  i n t e n s i f i c a t i o n  have formed t h e  bas i s  o f  
t he  Green Rev01 u t i on ,  i n  which several i n t e r n a t i o n a l  a g r i c u l  t u r a l  
research centres, e s p e c i a l l y  CIMMYT and I R R I ,  have p layed a major 
r o l e .  
Sorghum and m i l  l e t  a re  w ide l y  grown i n  A f r i c a  and As ia  as a s t a p l e  
food f o r  some o f  t h e  w o r l d ' s  poorest  c o r n u n i t i e s  under cond i t i ons  
t h a t  make t h e  growing o f  o the r  ce rea l s  unsu i tab le .  I n  view o f  t he  
resources devoted by o the rs  t o  the  major cereals ,  CAPS has decided t o  
p u t  i t s  p r i o r i t y  on t h e  support  o f  research f o r  the  minor cereals ,  
which a re  never theless ex t re~ne ly  impor tan t  t o  a l a r g e  number o f  
people e s p e c i a l l y  i n  semi -ar id  areas. Dur ing  the  f i r s t  10 years  o f  
AFNS, sorghum research rece ived cons iderab le  support, e s p e c i a l l y  i n  
assoc ia t i on  w i t h  ICRISAT. Sorghum was the  bas i s  o f  s i x  p r o j e c t s  
du r ing  the  pas t  f i ve -yea r  per iod,  b u t  o f  these the  p r o j e c t s  i n  
E t h i o p i a  and Senegal have now completed th ree  o r  f o u r  phases and have 
been taken over by the  na t i ona l  governments. A c o l  d - t o l e r a n t  sorghum 
p r o j e c t  i n  Mexico was taken over  by another donor and sorghum work i n  
Papua New Guinea was discont inued. Sorghum p r o j e c t s  i n  Rwanda and 
Uganda performed we1 1 and have developed some promi s i n g  new 1 i nes  and 
v a r i e t i e s .  New p r o j e c t s  have been s t a r t e d  i n  Zimbabwe and Somalia, 
the  former w i t h  emphasis on subsistence product ion,  w h i l e  the  l a t t e r  
i s  e s p e c i a l l y  focusing on the  dry and d i f f i c u l t  cond i t i ons  i n  t h a t  
country. 
The m i l l e t  p r o j e c t  i n  Ind ia ,  which has developed e x c e l l e n t  S e t a r i a  
and Proso m i l l e t  ma te r ia l  w i l l  soon be taken over by the  I n d i a n  
Council o f  A g r i c u l t u r a l  Research (ICAR). A new p r o j e c t  i n  Bangladesh 
has s t a r t e d  we1 1. M i l  l e t  here i s used as a  short - term crop i n  crop- 
p ing  sequences: Proso on the  temporary i s l a n d s  l e f t  a f t e r  f l o o d i n g  
and Se ta r ia  i n  tempora r i l y  d ry  areas. I n  t h e  Uganda p ro jec t ,  f i n g e r  
m i l l e t  i s  now r e c e i v i n g  greater  a t t e n t i o n  and t h e  new ma le -s te r i l  i ty 
i s  prov ing  usefu l  i n  the  breeding work. The pear l  m i l  l e t  l i n e s  from 
the same p r o j e c t  are showing g rea t  promise i n  the Karamoja region.  
F inger  m i l l e t  p r o j e c t s  are be'ing planned i n  I n d i a  and Nepal, w h i l e  
work on t h i s  crop i n  S r i  Lanka has been s e t  back by the  p o l i t i c a l  
s i t u a t i o n .  
S t r i ga ,  a  p a r a s i t i c  weed p reva len t  on sorghum and m i l l e t  i s  a  major 
menace f o r  the small farmer i n  A f r i c a .  Good progress has been made 
i n  f i n d i n g  r e s i s t a n t  v a r i e t i e s  i n  a  p r o j e c t  i n  Burk ina Faso; ma te r ia l  
from there  i s  now being used i n  a  p r o j e c t  i n  the  Sudan. For  r i c e ,  
the  p e r i o d  o f  support f o r  t he  West A f r i c a n  Rice Development 
Associat ion (WARDA) p r o j e c t  i n  Senegal i s  ending. The r e s u l t s  are 
promis ing and r i c e  has a  b i g  f u t u r e  i n  A f r i c a .  Support f o r  t h i s  crop 
from o the r  donors means t h a t  CAPS can l i m i t  i t s  r o l e  here, b u t  may 
look a t  o the r  s i t u a t i o n s  i n  A f r i c a .  T r i t i c a l e  support has now ended 
except f o r  a  minor component i n  the  cerea ls  p r o j e c t  i n  Ruanda, where 
t r i t i c a l e  o ~ ~ t p e r f o r m s  o t h e r  crops on a c i d  s o i l s  and i s  consumed as 
porr idge.  
Future  Plans - The ICRISAT/Semi-Arid Food Grains Research and 
Development (SAFGRAD) network expects t o  be ab le  t o  p i c k  up more o f  
the  funding f o r  the  sorghum work, e s p e c i a l l y  workshops t h a t  provide a 
channel f o r  communication and cooperat ion among na t iona l  s c i e n t i s t s .  
CAPS w i l l  cont inue ' t o  support the  present  sorghum network i n  A f r i c a ,  
b u t  does n o t  i n t e n d  t o  expand the  t o t a l  number o f  sorghum p ro jec ts .  
F inger m i l l e t  i s  t he  nex t  neglected crop t o  be developed. I n  the  
proposed p r o j e c t  i n  I n d i a  i t  i s  expected t h a t  research w i l l  cover a  
range o f  l a t i t u d e s  and both h igh  and low a l t i t u d e s .  The p r o j e c t  i n  
Nepal w i  11 r e i n f o r c e  the  Ind ian  work on h i  gh-a1 ti tude v a r i e t i e s .  
P r o j e c t  oppor tun i t i es  i n  Tanzania, Ma1 awi , and Zambia w i  11 be 
explored, together  w i t h  the  p o s s i b i l i t y  o f  c r e a t i n g  a  f i n g e r  m i l l e t  
network. H y b r i d i z a t i o n  between Ind ian  and A f r i c a n  mate r ia l  , together  
w i t h  the  avai 1  ab i  1  i ty o f  ma1 e- s t e r i  1  e  mater i  a1 has y i e l  ded excel 1  e n t  
r e s u l t s  and promises a  b r i g h t  f u tu re .  Support f o r  o ther  ce rea ls  w i l l  
be l i m i t e d ,  b u t  some new areas t o  consider  are  . t h e  use o f  I nd ian  
minor m i l l e t s  i n  A f r i c a ,  ba r ley  i n  Nor th  Af r ica IWest  Asia, and 
poss ib ly  f u r t h e r  research on t r i t i c a l e  w i t h i n  a  farming-systems 
context .  
8. Grain Legumes 
Grain legumes are  impor tant  i n  t h e  cropping systems o f  many 
developing countr ies.  They are o f t e n  grown as a  break crop i n  
predominantly cereal  r o t a t i o n s ,  he1 p  prevent  the  b u i l  d-up o f  pests, 
diseases, and weeds, and are ab le  t o  supply most o f  t h e i r  own 
n i t rogen.  Th is  a b i l i t y  o f  legumes t o  f i x  n i t rogen  i s  t h e  main reason 
f o r  us ing them i n  crop mixtures, as the  companion crop tends t o  
b e n e f i t  from the  f i x e d  n i t rogen.  Food legumes are  a  valuable food, 
espec ia l l y  i n  regions where p r o t e i n  i s  a  l i n i i t ' i n g  component o f  t he  
d i e t .  They are  p a r t i c u l a r l y  valuable when eaten w i t h  cerea ls  i n  
t r a d i t i o n a l  d ie t s ,  due t o  the  complementary amino a c i d  p r o f i l e s  o f  
food legumes and ceres l  s. 'The sa le  of food legume seeds provides a  
cash income i n  many p a r t s  o f  the  world, w h i l e  h u l l s  and straw are 
used as animal feeds. 
There are  two major ecol  og i  c a l  groups o f  pul ses : warm season11 owl and 
(summer) types, such as phase01 us beans, cowpeas, pigeon peas, mung 
beans, and b lack grams; and cool season/hi ghl  and ( w i n t e r )  types, such 
as peas, chickpeas, faba beans, l e n t i l s ,  and grasspeas ( l a t h y r u s ) .  
IDRC tends t o  t r e a t  groundnuts and soybeans a lso  as pulses, a l though 
they are  i n c l  uded i n  the  o i l  seed group when appropr iate.  
CAPS has aimed i t s  support a t  p r o j e c t s  i n  na t iona l  programs, where i t  
has 1 i t t l e  compet i t ion from o the r  donors and t o  IARCs f o r  aspects o f  
t h e i r  work l i n k e d  t o  na t iona l  program p ro jec ts .  Only IDRC supports 
work on grasspea ( l a t h y r u s ) ,  a valuable g r a i n  legume o f  the poor, 
t h a t  i s  w ide ly  grown i n  nor thern  Ind ia .  
Local i z e d  product ion o f  l egumes 1 egumes 1 eads t o  s p e c i f i c  requ i re-  
ments f o r  new germ plasm, which i s  d i f f i c u l t  t o  acqu i re  i n  coun t r i es  
where nat iona l  l egume research programs are  on ly  j u s t  devel op i  ng . 
Thus, the  use o f  new legume v a r i e t i e s  i s  s t i l l  very modest, 
espec ia l l y  i n  comparison t o  the ex ten t  o f  usage o f  new cereal  
v a r i e t i e s .  Despite the  modest growth i n  o v e r a l l  legume product ion 
(0.4% annual growth r a t e  1970-80), t he re  have been not iceab le  
decreases i n  the  areas under product ion  f o r  s p e c i f i c  legumes, 
espec ia l l y  i n  p a r t s  o f  A f r i c a  and West Asia. Labour cos ts  and l a c k  
o f  appropr ia te  mechanization c o n t r i b u t e d  t o  t h i s  dec l ine .  Legume 
researchers f i n d  i t  d i  f f i c u l  t t o  devel op improved v a r i e t i e s  and 
agronomic p rac t i ces  w i t h  s i g n i f i c a n t  y i e l d  increases f o r  crops which 
are intercropped and which have an e s s e n t i a l l y  ni trogen-independent 
status. 
'The p r o j e c t s  on cowpeas i n  Burkina Faso, Niger, S i e r r a  Leone, Mal i ,  
and w i t h  I ITA have made good progress. A good photosensi t ive,  v i rus -  
r e s i s t a n t  c u l t i v a r  w i t h  a wide a d a p t a b i l i t y  has been re leased and 
good s t r i g a  res is tance has been i d e n t i f i e d .  Bruch id- res i  stance work 
i s  ass i s ted  by a small p r o j e c t  w i t h  the  U n i v e r s i t y  o f  Ouagadougou. A 
determinate cowpea w i t h  v i rus ,  s t r i g a ,  and b ruch id  res is tance has 
reached the  stage o f  na t iona l  t r i a l s .  I n  "Food Grains, S r i  Lanka" 
several cowpea v a r i e t i e s  have been released. I n  Southeast Asia, 
support has been provided f o r  breeding and t e s t i n g  o f  food legumes 
which f i t  i n t o  r ice-base cropping systems. Advances have been made 
on mung beans from the P h i l i p p i n e s  and soybeans from Indonesia. I n  
'Thailand, the  groundnut p r o j e c t  has been t e s t i n g  a l a r g e  number of 
1 i nes  and segregating populat ions from Nor th  Carol i na S ta te  and 
ICRISAT. A major achievement o f  t h i s  p r o j e c t  has been the  b r i n g i n g  
together  o f  government s c i e n t i s t s ,  u n i v e r s i t y  researchers, and 
extension workers. 
Exce l l en t  progress has a l so  been made i n  "Food Legumes, Pakistan" i n  
a we1 1 - i  n tegrated na t iona l  program. 'The Chickpea CM72, produced by 
i r r a d i a t i o n  a t  t he  Nuclear I n s t i t u t e  f o r  A g r i c u l t u r e  and B io logy  
(NIAB) i n  Faisalabad, has been wide ly  tes ted  and found t o  have a good 
l e v e l  of f i e l d  res is tance t o  Ascochyta b l i g h t ,  a disease which i n  the  
past has devastated the  crop. There are now plans t o  have 90% o f  the  
count ry  use t h i s  c u l  t i v a r  by 1987. 
Grasspeas (Lathyrus)  are being hand1 ed i n  "Grain Legume, Bang1 adesh" , 
where several p roduct ive  1 i nes  have been obtained. A u n i t  t o  analyze 
the  f a c t o r s  responsib le f o r  causing the  pa ra l yz ing  disease L a t h y r i  sm 
i s  i d e n t i f y i n g  new 1 i nes  w i t h  1 ow neurotoxin l e v e l  s. 
The d i  sease-resi s t a n t  mung and b l  ack-gram 1 i nes selected i n the  
p r o j e c t  are ca tch ing on w e l l  as summer crops, when there  i s  no 
compet i t ion w i t h  wheat. The "Pigeon Pea, Kenya" p r o j e c t  i s  now a t  
the  stage o f  farm t e s t i n g  o f  w i l t - r e s i s t a n t  v a r i e t i e s  w i t h  b e t t e r  
y i e l d s .  Seed o f  improved e a r l y  matur ing types i s  being mu1 ti p l  i ed 
and i s  sought by farmers f o r  growing under i r r i g a t i o n  as a vegetable. 
I n  the  West Asia and North A f r i c a  regions, a c l u s t e r  o f  p r o j e c t s  has 
been supported i n  na t iona l  programs around t h e  food legume program a t  
ICARDA. These i n c l  ude p r o j e c t s  i n  Pakistan, Sudan, Jordan, and 
Turkey, and a reg iona l  p ro jec t ,  through ICARDA, i n  support  o f  
na t i ona l  programs i n  A lger ia ,  Tunis ia,  and Morocco. The -p ro jec ts  i n  
Egypt ("Food Legumes, Egypt" and "Orobanche, Egypt") and A l g e r i a  have 
now terminated as d i d  IDRC's support o f  t he  core program a t  ICARDA. 
However, the  In format ion  Sciences d i v i s i o n  o f  IDRC cont inues t o  
prov ide  core support f o r  the  faba bean and l e n t i l  i n fo rma t ion  
services. 
Good progress has been made e s p e c i a l l y  i n  Egypt and a t  ICARDA, 
i den t i  fy i  ng and i n c o r p o r a t i n g  r e s i  stances i n  faba beans t o  ~ i i a j o r  
pests and diseases. 
A new Orobanche- to1 e r a n t  faba bean cu l  t i v a r  has now been re1 eased i n  
Egypt and major advances have been achieved i n  the development o f  
Aschochyta b l  i ght - res i  s t a n t  chickpeas which are to1 e r a n t  t o  cold. 
The new c u l t i v a r s  can be p lan ted  i n  w i n t e r  r a t h e r  than sprir lg, a 
change i n  p r a c t i c e  which r e s u l t s  i n  y i e l d  increases o f  up t o  100%. A 
r e s i s t a n t  cu l  t i v a r  has been re leased i n  S y r i a  and i s  being tes ted  i n  
Jordan. The 1 i nes  a1 so appear promising f o r  w i n t e r  p l a n t i n g  i n  North 
A f r i c a  and Turkey. 
A major c o n s t r a i n t  on l e n t i l s  i n  the  MERO reg ion i s  the  h i g h  c o s t  o f  
1 abour f o r  harvest ing.  Work on mechanization and agronomy i s  
promising and a t a l l e r ,  more e r e c t  c u l  t i v a r  has been developed a t  
ICARDA. A r i s i n g  from t h i s  research a Post-Product ion Systems (PPS) 
p r o j e c t  on harves t ing  has r e c e n t l y  been approved t o  serve the  
nat iona l  programs i n  West Asia. 
The "Groundnuts, Malawi" p r o j e c t  w i t h  ICRISAT has a l s o  made good 
progress. Types w i t h  excel l e n t  res is tances and adaptat ion are i n  
mu1 t! 1 ocat ion  t e s t i n g  and there  has been good i n t e r a c t i o n  w i t h  
nat iona l  p r o j e c t s  i ncl  ud i  ng "Groundnuts, Mozambique" , a p r o j e c t  which 
cont inues the  t e s t i n g  o f  improved types w i t h  farmers. The 
"Groundnuts and Pul ses, Tanzania" p r o j e c t  has i den t i  f i e d  Tamnut-74, 
Spanhoma, and 1/30 as good-yielding types w i t h  a growing season o f  
about 87 days. 
Future Plans - CAPS w i l l  cont inue t o  devote a s i g n i f i c a n t  p ropor t i on  
o f  i t s  resources t o  food-legume research, a l though as a percentage o f  
t he  t o t a l  budget i t  w i l l  d imin ish  s l i g h t l y .  I n  a d d i t i o n  t o  the  
c u r r e n t  range o f  food legumes, support may be provided f o r  new 
species such as horsegram i n  I n d i a  and soybeans i n  Pakistan. Greater 
resources may be devoted t o  research on peas (Pisum sativum), which 
are  the  wor ld ' s  second most impor tant  pulse crop, b u t  which have been 
neglected by the  IARCs, the  i n t e r n a t i o n a l  research comnuni t y  and 
donors. 
Considerat ion w i l l  be g iven t o  f u r t h e r  support f o r  grasspeas 
especi a1 l y  f o r  t he  development o f  stab1 e, h igh  y i e l d i n g  c u l  ti vars 
w i t h  low neurotoxin l e v e l s .  Grasspeas are the  most w ide ly  grown 
pulse i n  Bangladesh and are  common throughout nor thern  Ind ia ,  Nepal, 
and Eth iopia.  Lathyr ism occurs on ly  ra re l y ,  y e t  t he re  i s  a 
widespread fea r  o f  the  crop, e s p e c i a l l y  among s c i e n t i s t s  and 
policymakers. For  many o f  the  poor farmers, however, t he re  i s  no 
s u b s t i t u t e .  
Support t o  na t iona l  programs w i l l  move away from o v e r a l l  crop 
improvement programs t o  more narrowly focused research on s p e c i f i c  
crops o r  const ra in ts ,  and/or t o  research w i t h  a greater  on-farm o r  
cropping-systems perspect ive. Research on legumes f o r  use w i t h i n  
r ice-based cropping systems i s  an example o f  t h i s  s h i f t  i n  emphasis. 
Networks w i l l  cont inue t o  be an impor tant  means o f  l i n k i n g  
researchers among na t iona l  programs and t o  the  research i n  the  
IARCs. The p o s s i b i l i t y  o f  developing networks on legumes f o r  which 
no IARC has a mandate w i l l  be explored. 
9. Annual O i l  seed Crops 
Vegetable o i l  i s  an essen t ia l  component o f  t he  d i e t ,  b u t  o i l seeds 
and, thus, food o i l  i s  i n  s h o r t  supply i n  many developing countr ies,  
where much fo re ign  exchange i s  used up t o  impor t  these o i l  s. Cotton 
and groundnuts are the  two major annual crops o f  the  semi-ar id 
t r o p i c s  used f o r  o i l  product ion and these have rece ived considerable 
i n t e r n a t i o n a l  research support i n  the  past.  Other o i l  seeds t h a t  a re  
widespread, bu t  main ly  used i n  subsistence, have rece ived much l e s s  
a t t e n t i o n  and have a 1 arge ly  undeveloped p o t e n t i a l  . These i n c l  ude 
sa f f lower  , sesame, n iger ,  1 i nseed, castor ,  and sunf lower . Niger seed 
i s  a crop t h a t  grows we l l  on d i f f i c u l t  s o i l  cond i t ions ,  wh i l e  
saf f lower and sesame can grow on res idua l  moisture and sa f f l ower  i n  
p a r t i c u l a r  can penetrate deeper s o i l  l e v e l  s. 
Due t o  the  considerable success i n  developing h i  gh-yi  e l  d i  ng cereal  s 
and the  neg lec t  o f  t he  o the r  crops i n  the  system, the re  i s  now a 
danger t h a t  these l a t t e r  crops are being phased o u t  t o  the  detr iment  
o f  both the  d i e t  o f  the people and the balance o f  t he  cropping 
system. A se r ies  o f  o i l  seed p r o j e c t s  has been developed i n  Eastern 
A f r i c a  and the Ind ian  subcontinent, b u t  these crops l a c k  the  backing 
o f  an i n t e r n a t i o n a l  cent re  o f  research, and thus much work was done 
i n  i s o l a t i o n .  IDRC has now been ab le  t o  e s t a b l i s h  a research 
network, w i t h  an advisor  based i n  Eth iop ia ,  t h a t  conducts workshops 
f o r  the  researchers, provides a 1 i t e r a t u r e  se rv i ce  and a newslet ter ,  
a s s i s t s  i n  the  exchange o f  germ plasm and o f f e r s  the  backup 
assistance o f  an experienced s c i e n t i s t .  
Sesame i s  a t r a d i t i o n a l  o i l c r o p  t h a t  i s  w ide ly  grown and provides an 
o i l  o f  e x c e l l e n t  q u a l i t y .  Under the  present  c u l t i v a t i o n  system 
y i e l d s  are low, pes t  and disease problems are serious, and the  
capsules sha t te r  as soon as they are r i p e .  The f i r s t  o i l - c rops  
p r o j e c t  supported by I D R C  i n  I n d i a  was concent ra t ing  i n i t i a l l y  on 
assembling a wide range o f  germ plasm and on breeding. Advanced 
l i n e s  have been t e s t e d  f o r  adaptat ion t o  s p e c i f i c  cond i t ions ;  the  
most promi s ing  have shown increased y i e l  ds o f  20%-30% over the  l o c a l  
check va r ie t y .  These are now being. f i e l d  t e s t e d  w i t h  farmers. The 
p r o j e c t  i n  Egypt has a sesame component, where hyb r id i za t i on ,  
se lec t ion ,  and t e s t i n g  have r e s u l t e d  i n  t h e  i d e n t i f i c a t i o n  o f  several 
improved 1 ines  o u t y i e l  d ing  the  l o c a l  v a r i e t y  on experiment s t a t i o n s  
by 50% t o  80%. Se lec t ion  work i n  S r i  Lanka i s  aimed a t  adaptat ion t o  
the two s p e c i f i c  seasons there. I n  Eth iopia,  crosses have been made 
I 
between good l o c a l  types and nonshat ter ing l i n e s  from the USA. 
Saf f lower i s  widely grown .in p a r t s  o f  Ind ia ,  where a p r o j e c t  has 
developed good spiny c u l  t i v a r s  and i s  now a1 so working on smooth 
types t h a t  are eas ier  t o  harvest. Progress has a l so  been niade i n  the  
c rop ' s  r e s i  stance t o  aphids and 1 eaf  spot. The 1 owl and o i l  crops 
p r o j e c t  i n  E th iop ia  has up t o  now concentrated i t s  sa f f l ower  research 
on screening and s e l e c t i n g  a l a r g e  popu la t ion  maintained by the 
Un ive rs i t y  and on eval u a t i n g  some recent  in t roduct ions .  
Groundnuts are u s u a l l y  grouped by CAPS w i t h  pulses, b u t  several o i l  
p r o j e c t s  have a groundnut component. I n  t h e  Sudan, 28 cu l  t i v a r s  of 
Arachis hypogaea Sp. f a s t i  g i a t a  (Spanish types) chosen from the  
o r i g i n a l  400 i n t r o d u c t i o n s  have now reached the  stage o f  advanced 
f i e l d  t r i a l s .  Se lec t ion  continues i n  46 crosses i n  which 
f a s t i g i a t a  was one parent. Special se lec t ions  are aimed a t  producing 
l i n e s  f o r  the  drought-prone r a i n f e d  farming system o f  the  West and 
Centra l  regions. I n  Eth iop ia ,  groundnuts are a new crop and there  i s  
scope f o r  considerable expansion. Germ plasm from ICRISAT was 
int roduced t o  f i n d  v a r i e t i e s  w i t h  res is tance t o  l e a f s p o t  and r u s t  
under 1 ocal condi t ions.  I n  S r i  Lanka, spreading type groundnuts 
possess'lng seed dormancy have been found s u i t a b l e  t o  grow dur ing  the 
nor theast  monsoon i n  the  eastern areas. For the  o ther  regions, bunch 
types have been se lec ted f o r  s h o r t  matur i ty ,  kernel size, and disease 
r e s i  stance. 
Brassica o i lseeds (mustard and rapeseed) are important  i n  nor thern 
Ind ia ,  where they are grown a t  h igher a1 t i t u d e s  o r  i n  the  c o l d  
season. The rapeseed p r o j e c t  i n  I n d i a  has produced shor t  du ra t ion  
t o r i a  types t h a t  can be grown w i t h o u t  delaying wheat p lant ing .  
Mustard research has a1 so produced some e x c e l l e n t  new c u l  t i v a r s  and 
the  p r o j e c t  a t  Hissar has made progress i n  developing v a r i e t i e s  w i t h  
1 arger  seeds, disease res is tance,  and stab1 e improved y i e l  ds. I n  
China, the  second most impor tant  o i l c r o p  i s  t h e  Brassicas. The 
primary o b j e c t i v e  o f  IDRC's new p r o j e c t  there  i s  t o  improve qual i ty 
by reducing the  unfavourable components o f  t he  o i l  and cake. Th is  
p r o j e c t  i s  no t  funded under the  Cooperat ive Program, b u t  considerable 
c o l l  aborat ion w i t h  Canadian s c i e n t i s t s  has taken p lace i n  breeding, 
pathology, and chemical analys is .  I n  Eth iop ia ,  Brassica c a r i  nata i s  
a t r a d i t i o n a l  crop o f  t h e  highlands; se lec t i ons  from l o c a l  germ plasm 
have been t e s t e d  and crosses have been made t o  low e r u c i c  a c i d  l i n e s  
o f  rapeseed (B. - napus). The l o c a l  s e l e c t i o n  Dodol la-1 has been 
re leased as have t h e  - B. napus v a r i e t i e s  Tower and Pura from Canada. 
N iger  seed i s  grown on heavy poor d r a i n i n g  s o i l s  a t  h igh  a l t i t u d e s  i n  
E th iop ia .  Local c o l l e c t i o n s  were made and o f  450 selected l i n e s  the  
bes t  e i g h t  are now being t e s t e d  before  release. N iger  seems t o  have 
"c leaning" qual i t i e s  i n  suppressing weeds w h i l e  i t  grows and i n  the  
f o l l o w i n g  crop. Linseed i s  a l s o  impor tant  i n  Eth iop ia ,  and f r o s t -  
t o l e r a n t  and w i l  t - r e s i  s t a n t  1 i nes  have been crossed w i t h  high- 
y i e l d i n g  l i n e s .  Three v a r i e t i e s  are now under f a n  t e s t i n g  before 
re lease and have shown up t o  25% y i e l d  increases. Sunflower was 
shown t o  be a promising crop on newly rec la imed lands i n  nor thern  
Egypt, where extensive t e s t i n g  o f  hyb r ids  and open pol 1 i na ted  
v a r i e t i e s  i s  under way. 
Future Plans - Because o f  t he  importance o f  annual o i l  crops and the 
l ack  o f  resources d i r e c t e d  t o  these crops n a t i o n a l l y  and i n t e r -  
n a t i o n a l l y ,  CAPS w i l l  devote an inc reas ing  p ropor t i on  o f  i t s  budget 
over the  next  years t o  o i l c rops .  The a c t i v i t i e s  and scope o f  the 
network w i l l  be evaluated and ways sought t o  develop i t  i n  a more 
sustained way. L inks  w i t h  Canadian i n s t i t u t i o n s  w i l l  be strengthened 
v i a  the  Cooperative program e s p e c i a l l y  f o r  Brassicas, t o  provi.de a 
s t rong research base as a resouce f o r  na t i ona l  programs. A new 
p r o j e c t  on Niger  seed i s  under d i s c ~ ~ s s i o n  i n .  I n d i a  and, i f  estab- 
l i shed,  w i l l  l i n k  c l o s e l y  w i t h  the  E th iop ian  p ro jec t ,  so t h a t  both 
can b e n e f i t  from an exchange o f  germ plasm. The p o s s i b i l  i t y  o f  
support ing more o i l s e e d  p r o j e c t s  i n  A f r i c a  w i l l  be examined, 
e s p e c i a l l y  on sesame and sa f f l ower  i n  the  Sahel , and t h e  network may 
expand t o  o the r  p a r t s  o f  A f r i c a  and Asia, and poss ib l y  L a t i n  America. 
10. Root Crops 
The d i v i s i o n  has supported a l a r g e  nurr~ber o f  research p r o j e c t s  on a 
range o f  t r o p i c a l  r o o t  crops, ma in ly  sweet potatoes, yams, cocoyams, 
and so l  anum potatoes, b u t  i t s  1 a rges t  c o n t r i b u t i o n  h i s t o r i c a l l y  has 
gone t o  cassava. 'The reasons f o r  t h i s  emphasis i nc lude  t h e  f a c t  t h a t  
t he  crop has one o f  t h e  h ighes t  p o t e n t i a l  y i e l d s  i n  terms o f  energy 
product ion and the  f a c t  t ha t ,  when IDRC s t a r t e d  t o  support  research 
on the  crop, i t  was r e c e i v i n g  conlparat ively l i t t l e  research 
a t t e n t i  on. Whi 1 e over 80 coun t r i es  c o n t r i b u t e  t o  the  t o t a l  wor l  d  
p roduct ion  o f  100 m i l l i o n  t, 80% o f  t h i s  i s  produced i n  on l y  f i v e  
count r ies :  B r a z i l  , Indonesia, N ige r ia ,  Zai're, and Thai land. The 
crop has become impor tan t  as an animal feed, w i t h  15 m i l l i o n  t t raded 
annual l y  i n t e r n a t i o n a l  ly ,  and i n  t he  product ion  o f  i n d u s t r i a l  s ta rch  
and a lcohol .  Cassava grows under semi-ar id  cond i t ions ,  i s  easy t o  
grow, and i s  a main stand-by aga ins t  crop f a i l u r e s .  It i s  l i m i t e d  by 
a range o f  pests and diseases, i n c l u d i n g  mosaic b a c t e r i a l  b l i g h t ,  
green mi te,  and mealy bug. 
Sweet potatoes are b e t t e r  adapted t o  we t te r  cond i t ions ,  b u t  are 
sub jec t  t o  much l o s s  from v i r u s  disease and po ta to  weevi l  damage. A 
whole range o f  o the r  minor r o o t  crops such as yams and cocoyams are  
grown i n  almost every garden i n  the  h igher  r a i n f a l l  zones o f  the  
t rop i cs ,  b u t  these have up t o  now been l a r g e l y  ignored by 
researchers. Solanum potatoes are i n  g r e a t  demand and are w ide l y  
grown i n  the  subtropics,  t he  t r o p i c a l  highlands, and d u r i n g  the  
t r o p i c a l  w in te r .  IDRC has g iven funds t o  t h e  CIP t o  support  t h e  
Andean Cooperat ive Program f o r  Potato Research (PRACIPA) network i n  
L a t i n  America, which has l a i d  the  foundat ions f o r  a s i g n i f i c a n t  
program of c o l l  abora t ive  and complementary research among t h e  f i v e  
L a t i n  American count r ies :  Bol i v i a ,  Colombia, Ecuador, Peru, and 
Venezuel a. 
'The f i r s t  involvement o f  t h e  program i n  r o o t  crops was i n  1971 when 
I D R C  was asked by CIDA t o  manage grants a l l o c a t e d  t o  the  CIAT and 
Canadian i n s t i t u t i o n s  f o r  cassava research. I D R C  a l so  supported 
nat iona l  cassava research programs i n  Peru, Ecuador, B r a z i l  , and the  
Caribbean, b u t  once these programs had grown s u f f i c i e n t l y  i n  
strength, t he  funding was l a r g e l y  taken over by the  na t iona l  
programs. Th is  progression has enabled CAPS t o  focus more on 
r o o t  crop research i n  A f r i c a  and Asia. For  cassava, a major 
achievement has been t h e  s e t t i n g  up o f  new p r o j e c t s  i n  the  A f r i c a n  
coun t r i es  o f  Cameroon, L i b e r i a ,  Congo, Rwanda, Uganda, and Zanzibar 
l i n k e d  t o  IITA. Support t o  the  Rwanda na t iona l  p r o j e c t  i nc luded  the  
a l l o c a t i o n  o f  an I ITA s c i e n t i s t  who a l so  acted as network coord inator  
t o  strengthen root-crops research i n  o ther  na t i ona l  programs o f  t he  
Eastern A f r i c a  region.  I n  Zanzibar, cassava i s  an impor tant  s tap le  
food, and the  small p r o j e c t  there  has developed h igh -y ie ld ing  
v a r i e t i e s  r e s i s t a n t  t o  green mi te,  which are  now being d i s t r i b u t e d  t o  
farmers. As green m i t e  i s  now spreading t o  o the r  A f r i c a n  count r ies ,  
the I ITA  mater ia l  i d e n t i f i e d  i n  Zanzibar i s  p o t e n t i a l l y  very 
important  t o  o ther  coun t r i es  f o r  i t s  res i s tance  qua1 i t i e s .  Since 
both the  green m i t e  and t h e  mealy bug o r i g i n a t e d  i n  L a t i n  America, 
support was provided f o r  a p r o j e c t  w i t h  the  Commonwealth I n s t i t u t e  o f  
B io log i ca l  Contro l  (CIBC), which has t h e  goal o f  c o l l e c t i n g  
b i o l o g i c a l  con t ro l  agents i n  South America and t e s t i n g  them i n  
A f r i c a  . 
I n  Cameroon, a nat iona l  root-crop research program has been created 
w i t h  l i n k s  t o  I ITA  ,and f l rnding from CAPS. The p r o j e c t  i s  
successfu l ly  bu i  1 d ing  na t iona l  research capabi 1 i ty, and improved 
v a r i e t i e s  o f  cassava and sweet po ta to  are  now d i s t r i b u t e d  t o  
farmers. Yam v a r i e t i e s  t h a t  combine h i g h  y i e l d s  w i t h  h igher  l e v e l s  
o f  res is tance t o  several diseases are now a t  the  s.tage o f  f i e l d  
tri a1 s. 
I n  Asia, CAPS provided e a r l y  assis tance t o  s t a r t  several na t i ona l  
root-crop research programs and those i n  Ind ia ,  Thailand, and 
Malaysia have now been taken over f u l l y  by t h e i r  governments. I n  
S r i  Lanka a  main concern i s  t h a t  freedom from v i r u s  diseases i s  
maintained, wh i l e  impor t i ng  the  germ plasm needed f o r  work on cassava 
and sweet potato. I n  the Ph i l i pp ines ,  work on cassava has now been 
taken over, b u t  CAPS cont inues t o  support sweet-potato research 
there. The work on sweet po ta to  has been very successful and has 
r e s u l t e d  i n  promising h igh -y ie ld ing  v a r i e t i e s  w i t h  good l e v e l  s  o f  
res is tance t o  pests and diseases. An IDRC p r o j e c t  i n  Indonesia i s  
l ook ing  a t  l o c a l l y  developed g r a f t i n g  techniques f o r  increas ing and 
s tab i  1  i z i n g  cassava y i e l d s .  
Cooperative p r o j e c t s  have i n c l  uded the  Uni v e r s i  ty o f  Saskatoon , where 
systems o f  meri stematic and s i n g l e - c e l l  c u l  t u r e  were developed f o r  
s to r i r l g  and t ranspor t i ng  cassava germ plasm, and t h e  U n i v e r s i t y  o f  
Calgary which, i n  con junc t ion  w i t h  the  U n i v e r s i t y  i n  Costa Rica, i s  
working on t i s s u e  c u l t u r e  and diseases o f  yams and cocoyams. 
Future  Plans - The CAPS p o l i c y  o f  g i v i n g  cons idera t ion  t o  proposals 
f o r  root-crop research w i l l  continue, e s p e c i a l l y  if these fit i n t o  
e x i s t i n g  networks and complement the a c t i v i t i e s  o f  o the r  research 
programs. Special  cons idera t ion  w l l l  be g iven t o  A f r i c a ,  where the  
nat iona l  programs s t i  11 are  1  ess developed. Cassava i s  becoming 
inc reas ing ly  impor tant  i n  A f r i c a  and p r o j e c t s  t h a t  take advantage o f  
t h e  technology generated by I ITA are expfcted. One task f o r  these 
p r o j e c t s  w i l l  be t o  s e l e c t  r e s i s t a n t ,  h igh -y ie l  d ing  progenies from 
I ITA  mater ia l .  Another p r i o r i t y  i s  t o  develop farmer t e s t i n g  and 
eva luat ion  of t h i s  improved mate r ia l  and t o  improve r o o t  crop-based 
cropping systems, e s p e c i a l l y  i n te rc ropp ing  prac t ices .  The possi-  
b i  1  i ty of devel oping an i n f o r m a t i  on network o f  researchers on yams 
and cocoyams w i  11 be expl ored. 
11. Perennial  Crop-Based Systems 
I n  the humid and subhumi d t r o p i c s ,  perennia l  crop- based systems 
(PCBs) are common. The dominant species i n  such systems are  
genera l ly  t r e e s  o r  shrubs which may have growth cyc les  o f  up t o  
several decades. While such species a re  o f  importance t o  1 arge-scale 
p l a n t a t i o n  product ion, they are a1 so v i t a l  t o  m i l  1 i ons  o f  smal l -scale 
farmers and are o f ten  grown i n  combinat ion w i t h  o the r  crops. Three 
main cropping types i n v o l v i n g  perennia l  species are d is t ingu ished:  
a) perenni a1 f i e 1  d crops-- t h i s  c l  ass i nc l  udes sugarcane, p i  neappl e, 
s i s a l  , bananas, and others, which do n o t  have t h e  c h a r a c t e r i s t i c s  
o f  shrubs o r  trees, and where a considerable degree o f  
c u l  ti v a t  i o n  i s  requ i  red; 
b )  shrub crops--coffee and tea  are t y p i c a l  shrub crops, where the  
vegeta t ive  c y c l e  l as ts '  longer  than t h a t  o f  t h e  perennia l  f i e l d  
crops and a h igh  i n p u t  o f  manual labour  i s  normal ly  required; and 
c )  t r e e  crops-- inc luding cocoa, rubber, coconut, and o i l  palm have 
p a r t i c u l a r l y  1 ong vegeta t ive  cyc les  and normal l y  requ i  r e  a 1 ower 
1 abour i n p u t  f o r  mai ntenance and weeding. 
Four phases can u s u a l l y  be found i n  the e v o l u t i o n  o f  smal l -scale 
farmer p lan ta t ions :  
a) perennia l  crops are p lan ted  around the  house ( t h i s  u s u a l l y  slows 
down the  r o t a t i o n  c y c l e  o f  s h i f t i n g  c u l  t i v a t i o n ) ;  
b )  c leared p l o t s  w i t h  arab le  crops are  i n t e r p l a n t e d  w i t h  perennia l  
p l  ants ; 
c )  perenni a1 crops predominate i n  the  mix-cropping systems and young 
stands o f  t r e e  crops are  usua l l y  i n t e r p l a n t e d  w i t h  arab le  crops; 
and 
d)  as the perennial crop creates more shade, i n te rc ropp ing  becomes 
l e s s  important.  
To date, CAPS support has mostly concentrated on systems i n v o l v i n g  
bananas, p lanta ins,  and t o  a  small ex ten t  co f fee.  World product ion 
i n  bananas and p lan ta ins  i s  est imated t o  be about 62 m i l l i o n  t, b u t  
wor ld t rade i s  on ly  about 7 m i l l i o n  t, thus by f a r  the  l a r g e s t  
component o f  the  crop i s  used as a  l o c a l l y  consumed foodcrop. 
I n  many A f r i can  count r ies ,  bananas and p lan ta ins  are an important  
staple, where average na t iona l  d a i l y  per  cap i ta  consumption may 
exceed 0.5 kg  p rov id ing  between 300 and 600 ca lor ies .  The product ion 
o f  dessert bananas f o r  expor t  i s  l a r g e l y  i n  the  hands o f  
mu l t i na t iona l  companies, but,  i n  the  Windward Is lands,  i t  i s  a  
smallholder crop produced on farms w i t h  areas under 10 ha and a  
capaci ty  o f  under f i v e  tonnes per farm. I n  recent  years, several 
serious diseases such as black sigatoka have appeared and are  
spreading, making research i n t o  con t ro l  mechani sms and breeding f o r  
r e s i  stance necessary. This i s  espec ia l l y  t r u e  f o r  the smal 1-farm 
s i tua t ion ,  where growers a re  unable t o  a f f o r d  expensive chemical 
con t ro l  measures. 
Coffee i s  a  very important  cash income source f o r  small -scale farmers 
i n  many count r ies  o f  A f r i ca ,  Asia and L a t i n  America. World 
product ion i s  around f i v e  m i l l i o n  tonnes, and i s  increas ing dse t o  
expansion i n  India,  Uganda, B r a z i l ,  and several o the r  A f r i c a n  and 
South American countr ies.  Coffee i s  s u i t e d  t o  small farms i n  remote 
areas because o f  i t s  r e l a t i v e  ease o f  t ransport ,  and has the  
advantage o f  growing on steep slopes on land  unsui ted f o r  other 
crops, where i t s  vigorous growth a l so  helps prevent erosion. Coffee 
i s  a lso  of major i n t e r e s t  t o  a number o f  T h i r d  World governments as 
an earner o f  considerable f o r e i g n  exchange. 
Coffee and bananas have been chosen as t a r g e t s  f o r  CAPS support 
main ly  because o f  t h e i r  importance t o  small farmers and the l ack  of 
research support t h a t  they rece ive  compared t o  many o f  the  p l a n t a t i o n  
crops such as tea  o r  o i l  palm. One of the  f i r s t  p r o j e c t s  i n  t h i s  
sector  was on banana cropping systems i n  the  Windward I s l a n d s  o f  t he  
Caribbean. Cul t i v a r s  were gathered, eval uated, and the  bes t  were 
mu1 ti p l  i e d  and d i s t r i b u t e d .  A h igh -y ie l  d ing  cu l  t i v a r  has proved t o  
be e s p e c i a l l y  popular. Crops i n t e r p l  anted w i t h  bananas have a1 so 
proved t o  be very we1 1 accepted. I n  a banana p r o j e c t  i n  Cameroon, a 
c o l l e c t i o n  o f  l o c a l  and West ' ~ n d i a n  v a r i e t i e s  was assembled and 
tested.  Two very product ive  clones have been mu1 t i p 1  i e d  f o r  
d i s t r i b u t i o n .  I n  the Ph i l i pp ines ,  a banana p r o j e c t  was s t a r t e d  w i t h  
the long-term goal o f  s e t t i n g  up a banana network i n  the  region.  
-Funding has a1 so been provided t o  the Jamaica Banana Company t o  
ensure the  maintenance o f  i t s  c u l  t i v a r  c o l l e c t i o n  u n t i l  an 
i n t e r n a t i o n a l  network cou ld  be s e t  up. Th is  network, INIBAP, i s  now 
being establ  i shed. 
The on ly  p r o j e c t  so f a r  i n  c o f f e e  research i s  on the c o n t r o l  o f  the  
coffee be r ry  borer  and aims a t  f i n d i n g  b i o l o g i c a l  c o n t r o l  agents. 
Future  Plans - 'The immediate task i s  t o  g e t  INIBAP f u l l y  opera t iona l  
and a c t i v e  i n  i t s  support and backstopping o f  banana breeding work, 
the  i n t e r n a t i o n a l  t e s t i n g  o f  d i f f e r e n t  clones, and the  development o f  
improved banana cu l  t i v a t i o n  systems. Expansion i n t o  o ther  crop 
systems w i l l  be considered f o r  c o f f e e  and poss ib l y  o the r  perenn ia ls  
such as cocoa, coconut, and f r u i t  crops. To e s t a b l i s h  more d e t a i l e d  
gu ide l ines ,  PCBs w i l l  be analyzed i n  d e t a i l  over the  nex t  two years 
i n v o l v i n g  the  Fo res t r y  and AE programs as w e l l  as CAPS. Special  
a t t e n t i o n  w i l l  be g iven t o  those perennia l  cropping systems 
t h a t  are most important  t o  small-scale farmers, and t o  i d e n t i f y i n g  
t h e i r  major cons t ra i  nts.  
Other Crops 
There i s  a l a r g e  group o f  l o c a l l y  o r  r e g i o n a l l y  important  minor crops 
t h a t  do no t  f i t  i n t o  o the r  crop groups and genera l ly  have received 
1 i t t l e  support f o r  research. The crops covered by CAPS f a l l  i n t o  two 
categories, the  Andean crops and vegetables i n  Asia. The Andean 
crops c o n s i s t  o f  several r o o t  and g r a i n  crops espec ia l l y  adapted t o  
the s p e c i f i c  cond i t ions  found i n  h igh a l t i t u d e s .  They a re  u s u a l l y  
q u i t e  f r o s t  r e s i s t a n t ,  o f t e n  grow i n  areas unsu i tab le  f o r  o the r  crops 
and can be used i n  a number o f  d i f f e r e n t  r o t a t i o n s .  'These inc lude  
quinoa, kaniwa, ta rw i ,  oca, u l  loco, and mashua. These crops have i n  
the  past  had l i t t l e  research i n p u t  and y i e l d s  are genera l ly  poor. 
Vegetable crops have ranked low on CAPS research funding p r i o r i t i e s ,  
bu t  the importance o f  vegetables t o  the  small farmer i s  we l l  
recognized, both as a source o f  cash income and t o  supplement the  
d ie ts .  
A major c o n t r i b u t i o n  o f  IDRC has been the  i n s t i t u t i o n a l i z a t i o n  o f  
research programs on Andean crops, where o r i g i n a l l y  Peru and more 
recen t l y  B o l i v i a  and Ecuador have been moving toward g ran t ing  more 
recogn i t ion  and support t o  the  Andean crops. The development o f  the  
Andean Crops Network has con t r i bu ted  t o  the  exchange o f  r e s u l t s ,  
experiences, and germ plasm. I n  Peru, c u l  t i v a r s  o f  potato,  oca, and 
faba beans in t roduced by the p r o j e c t  are now wide ly  used. I n  
B o l i v i a ,  i n i t i a l  research concentrated on quinoa w i t h  cu l  t i v a r  
co l l ec t i o r . ,  select ion,  and breeding, and from t h i s  work s i x  improved 
v a r i e t i e s  are now ready f o r  release. Since other crops and animal s 
i n t e r a c t  w i t h  Andean crops such as quinoa, the  whole product ion  
system i s  now being s tud ied w i t h  the  p a r t i c i p a t i o n  o f  farmers. The 
more recent  p r o j e c t  i n  Ecuador on tarwi ,  quinoa, and r o o t  crops has 
made good progress i n  the  c o l l e c t i o n ,  evaluat ion,  and s e l e c t i o n  o f  
c u l  t i v a r s .  
The vegetable p r o j e c t  i n  China has as i t s  main aim the  l i n k i n g  o f  
l o c a l  s c i e n t i s t s  t o  t h e  Asian Vegetable Research and Development 
Centre (AVRDC). Cooperat ive research i s  being c a r r i e d  o u t  on niung 
bean, soybean, tomatoes, sweet potatoes, and chinese cabbage. I n  
Thai 1 and, good v a r i e t i e s  o f  several vegetables have been developed, 
and work on seed-production technology i s  i n  progress. 
Future Plans - The main goal o f  t h i s  sec tor  i s  t o  mainta in the  
support o f  work on Andean a g r i c u l t u r a l  research f o r  a t  l e a s t  f i v e  
more years, bu t  a t  t he  same t ime the  t r e n d  o f  na t i ona l  governments 
and reg iona l  i n s t i t u t i o n s  t o  assume inc reas ing  responsi b i l  i ty i s  
expected t o  cont inue. It i s  planned t o  soon h o l d  a meeting o f  
s c i e n t i s t s  from h igh a1 ti tude environments worldwide t o  exchange 
in format ion  and germ plasm. A new assessment o f  t he  needs and 
p o t e n t i a l  f o r  vegetable research i n  Asia, and elsewhere, i s  being 
p l  anned. 
13. Land and Cl imate 
Th is  sec t ion  o f  CAPS i s  concerned w i t h  t h e  na t iona l  u t i l i z a t i o n  and 
conservat ion o f  t he  basic resources on which the  wor ld ' s  a g r i c u l t u r e  
i s  based, l and  and c l imate .  I t  has been est imated t h a t  i n  1980 on ly  
40% of the  developing w o r l d ' s  p o t e n t i a l  .arable l a n d  was under 
c u l t i v a t i o n  al though t h i s  f i g u r e  va r ied  w ide ly  from one reg ion  t o  
another. Expansion o f  l a n d  use cou ld  c o n t r i b u t e  t o  the  o v e r a l l  
increase i n  food product ion i n  some areas. Expansion i n t o  new areas 
however b r ings  r i s k s ,  as most a re  i n t o  extremely f r a g i l e  environ- 
ments, w i t h  the  i nhe ren t  dangers t h a t  range from l o s s  o f  t o p s o i l  t o  
damaging e f f e c t s  on t h e  c l imate .  S o i l  erosion, leaching, and r u n o f f  
are among the  major reasons f o r  the  dec l ine  i n  a g r i c u l t u r a l  produc- 
t i o n  i n  A f r i c a  and hav'e con t r i bu ted  t o  famine and a stagnant 
economy. It i s ,  therefore, impera t ive  t o  adopt measures under these 
pressures t o  conserve and enhance the  product ive  p o t e n t i a l  o f  t he  
soi  1 . 
A f t e r  land, water i s  probably the  most impor tant  i n p u t  f o r  a g r i c u l -  
tu re .  Water resources g l o b a l l y  are expected t o  become inc reas ing ly  
scarce; i t  w i l l  be impor tant  t o  use them more e f f i c i e n t l y  i n  bo th  
r a i n f e d  and i r r i g a t e d  systems. The area under i r r i g a t i o n  i s  expected 
t o  increase dramat ica l ly .  While much work i s  being done on la rge-  
scale i rri g a t i  on, systems f o r  i n d i v i d u a l  farmers and small groups 
have been l a r g e l y  neglected. O f  considerable p o t e n t i a l  i s  the 
a b i l i t y  t o  g i ve  a s i n g l e  " l i f e - s a v i n g "  i r r i g a t i o n  t h a t  can make the  
d i f f e rence  between a harves t  and crop f a i l  ure. Whi 1 e techn ica l  
aspects o f  i r r i g a t i o n  such as water d e l i v e r y  systems are genera l l y  
understood, the  e f fec t i veness  o f  many i r r i g a t i o n  systems i s  1 i m i  t e d  
by inadequate investment, l ack  o f  t r a i n i n g ,  and poor management o f  
the i r r i g a t e d  c ropp ing systems. 
The use o f  f e r t i l i z e r s  i s  probably one o f  t he  most e f f e c t i v e  ways o f  
increas ing crop p r o d u c t i v i t y  and i t  has grown r a p i d l y .  Despi te t h i s ,  
t h e  amount used i n  developing coun t r i es  i s  s t i l l  very low a t  about 
24 kg/ha o f  p l a n t  n u t r i e n t s  compared t o  an average o f  about 115 kg/ha 
i n  developed count r ies .  One major b a r r i e r  t o  i t s  increased use i s  
the  need f o r  f o r e i g n  exchange f o r  imports and t h e  h i g h  c o s t  t o  the  
farmer. Developing c o u n t r i e s  produce on ly  two- th i rds  o f  t h e i r  
present requirements i n t e r n a l l y ,  y e t  many coun t r i es  have the  
p o t e n t i a l  t o  become sel  f - s u f f i c i e n t .  Research i n t o  indigenous 
sources of f e r t i  1  i ze rs ,  especia l  l y  phosphate, i s  t he re fo re  o f  specia l  
s ign i f i cance.  
Most support o f  t h i s  sec tor  has gone i n t o  research on f e r t i l i z e r s .  
Many developing coun t r i es  have val  uable deposi ts  o f  phosphate rock 
and CAPS c o n t r i b u t i o n s  have supported research i n t o  i t s  use as 
f e r t i l i z e r .  Resul ts  have shown t h a t  t he  f i n e l y  ground rock w i t h o u t  
f u r t h e r  t reatment  can produce 1 arge increases i n  y i e l  d on several 
s o i l  types i n  L a t i n  America. Th is  technology i s  now be ing used 
com~i ie rc ia l l y  by two companies i n  Colombia and i s  expected t o  be 
adopted by several o the r  coun t r i es  i n  the region. Fu r the r  work i s  
now being c a r r i e d  o u t  t o  f i n d  what t reatment  i s  necessary t o  make 
rock phosphate usefu l  i n  o the r  s o i l s ,  p a r t i c u l a r i l y  those w i t h  a  
lower a c i d i t y .  CAPS support i n  a  s i m i l a r  p r o j e c t  i n  M a l i  has shown 
the b e n e f i t  o f  phosphate rock i n  A f r i c a n  cond i t ions ;  s i m i l a r  work i s  
under cons idera t ion  i n  several o the r  A f r i c a n  coun t r i es  t h a t  may lead  
t o  the  establ ishment o f  a  network. Research i n  Egypt has developed a  
techno1 ogy f o r  reducing phosphate f i x a t i o n  i n  calcareous soi  1  s  
through the  a d d i t i o n  o f  sodium pyrophosphate t o  super phosphate 
f e r t i l  i ze rs .  Small l a n d  survey p r o j e c t s  i n  Zimbabwe and Ma1 ays i  a  
were a1 so supported, and CAPS has prov ided funds f o r  the  es tab l i sh -  
ment o f  t he  I n t e r n a t i o n a l  Board f o r  S o i l  Research and Management 
( :[ BSRAM . 
Future Plans - The sub jec t  o f  l a n d  and c l ima te  i s  very impor tant  and 
w i  11 rece ive  a d d i t i o n a l  a t t e n t i  on i n  the  fu tu re .  Continued 1  i m i  t e d  
support w i l l  be given t o  promising research on the use o f  indigenous 
rock phosphate. Other p r o j e c t s  on s o i l  management w i l l  be supported, 
poss ib l y  i n  assoc ia t ion  w i t h  IBSRAM. Special  cons idera t ion  w i  11 be 
g iven t o  support ing i r r i g a t i o n  research by na t iona l  programs, 
poss ib ly  i n  assoc ia t ion  w i t h  I n t e r n a t i o n a l  I r r i g a t i o n  Management 
I n s t i t u t e  ( I I M I ) ,  aimed a t  the  s p e c i f i c  i r r i g a t i o n  needs o f  small 
farmers, w i t h  p r i o r i t y  g iven t o  A f r i c a .  Overa l l ,  CAPS w i l l  move 
toward more support f o r  wel l-designed s o i l  and water management 
p r o j e c t s  a t  two l e v e l  s: 
a) on-farm research, w i t h i n  e x i s t i n g  and new farming systems 
research pro jec ts ,  on s o i l  and water management techniques usefu l  
t o  small farmers; and 
b)  back-up research by na t iona l  and i n t e r n a t i o n a l  s o i l  and 
i r r i g a t i o n  research services. 
14. Animal Sciences Overview 
i 
Livestock i s  an i n t e g r a l  p a r t  o f  most small-scale farming systems. 
Animal products o f t e n  p lay  a  major r o l e  i n  the  d i e t s  o f  farming 
f a m i l i e s  and are a  source o f  cash income. Animals are  a1 so a  source 
q 
o f  d r a f t  power, skins, hides, manure f o r  f e r t i l  i z e r  o r  f u e l  , and i n  
many soc ie ty  they a c t  as a  symbol o f  wealth and prov ide insurance I 
agains t  bad times. Throughout A f r i ca ,  the  Near East, and L a t i n  
America l i v e s t o c k  product ion r e l i e s  heav i l y  on natura l  grazing 
lands. Ruminants i n  p a r t i c u l a r  a re  able t o  make use o f  the 
vegetat ion i n  the vas t  areas t h a t  are unsu i ted f o r  crop production. 
I n  South Asia, on the o ther  hand, the  scarce land  and dense 
popu la t ion  have r e s u l t e d  i n  the  predominance o f  systems where 
ruminant feeding i s  based on by-products, crop residues, especial l y  
grown fodder. I n  order t o  keep pace w i t h  the needs o f  an increas ing 
populat ion and improve the  n u t r i t i o n  o f  the  r u r a l  poor, the  number o f  
l i v e s t o c k  and t h e i r  p r o d u c t i v i t y  per  u n i t  need t o  increase r a p i d l y .  
Recognizing t h i s  s i t u a t i o n ,  CAPS supports animal research w i t h i n  fou r  
main p r o j e c t  groups : 
a) animal product ion systems, which recogni zes the  interdependence 
of crops, l i ves tock ,  and soc ia l  f a c t o r s  i n  small-scale 
a g r i c u l t u r a l  systems and attempts t o  f i n d  re levan t  so lu t i ons  
through a  systems approach t o  research; 
b)  pasture and forage improvement, which aims a t  improving the 
production o f  feed from na tu ra l  pastures and from forage crops, 
the  most l i m i t i n g  f a c t o r  i n  l i v e s t o c k  product ion i n  the  t r c g i c s ;  
c )  by-product u t i  1  i za t ion ,  which focuses on f i n d i n g  e f f i c i e n t  ways 
t o  u t i l  i z e  ag r i cu l  t u r a l  residues and i n d u s t r i a l  by-products i n  
animal feeds; and 
d) minor animal species, which looks  a t  ways t o  increase the  
p r o d u c t i v i t y  o f  l i v e s t o c k  species o ther  than c a t t l e .  
To date, CAPS has given l i t t l e  support t o  research i n  animal 
breeding, because 1 ives tock  improvement i s  an expensive and very 
long-term undertak ing before  r e s u l t s  reach the  farmer. Improved 
management and espec ia l l y  improved feeding systems are considered t o  
provide a greater  pay-off i n  a shor ter  t ime. S i m i l a r i l y ,  the  
p r o v i s i o n  o f  funds t o  research on l i v e s t o c k  diseases has been kept  
low, al though progress i n  t h i s  f i e l d  cou ld  l e a d  t o  considerable 
expansion and increased p r o d u c t i v i t y .  Due t o  the  complexi ty  o f  t he  
research and the  presence o f  considerable funds from o the r  donors and 
pharmaceutical companies, I D R C  i n p u t  has most ly  been l i m i t e d  t o  the  
f i e 1  d eval ua t i on  of appropr ia te  heal t h  i n t e r v e n t i o n s  where they are 
components o f  an animal product ion system. 
15. Animal Product ion Systems 
I n  s p i t e  o f  the l a r g e  number o f  animals i n  t r o p i c a l  areas, product ion 
and p r o d u c t i v i t y  are low, e s p e c i a l l y  on small farms. Yet, t he  search 
f o r  improvements i s  complex, because c lose  i n t e r a c t i o n s  e x i s t  among 
the d i f f e r e n t  components o f  t he  system and outs ide  f a c t o r s  such as 
market ing and resource avai  1 ab i  1 i ty i n f l  uence it. Understanding 
these complex systems and generat ing improved ones requ i res  a 
hol i s t i  c  and mu1 ti d i  s c i  p l  i nary approach. Unfor tunate ly ,  most 
research, t r a i n i n g ,  and development i n s t i t u t i o n s  are n o t  o r i e n t e d  
toward such an approach, as they have t r a d i t i o n a l l y  been organized by 
d i s c i p l i n e  o r  commodity. A t  t he  same time, the  nove l t y  o f  such an 
i n t e g r a t e d  apprcach means t h a t  1 i t t l e  pas t  experience e x i s t s  i n  t h i s  
research f i e l d  and animal product ion research i s  l ong  term and 
expensive. Ruminants have the  unique a b i l i t y  t o  make use o f  
pastures, forages, and crop residues, and conver t  them i n t o  foods f o r  
human consumption. CAPS has therefore g iven p r i o r i t y  t o  ruminant- 
based systems; among them c a t t l e  have rece ived the  l a r g e s t  emphasis. 
Recently, more a t t e n t i o n  has been g iven t o  sheep and goat p roduct ion  
systems, animals t h a t  a re  e s p e c i a l l y  impor tant  i n  A f r i c a ,  t he  Midd le  
East, and pa r t s  o f  Asia. 'Their smal ler  s ize,  h igher p r o l i f i c a c y ,  
shor ter  generat ion i n t e r v a l ,  and lower and v a r i e d  feed requirements 
make them p a r t i c u l a r l y  s u i t a b l e  f o r  t h e  small-far111 s i t u a t i o n  
throughout the  t r o p i c s  and subtropics.  
Monogastric species have rece ived l e s s  a t t e n t i o n  because they are 
o f t e n  r a i s e d  i n  l a r g e  commercial en te rp r i ses  and t o  some e x t e n t  
compete w i t h  humans f o r  the same food sources. One except ion i s  the  
rea r ing  o f  p igs  on household l e f t o v e r s  and crop residues. 
The systems approach t o  research i n  animal product ion takes i n t o  
account the many and v a r i e d  facets  o f  product ion and attempts n o t  
on ly  t o  understand them i n d i v i d u a l l y ,  b u t  t o  look  a t  t h e i r  
i n t e r a c t i o n s  and i n t e r r e l a t i o n s h i p s .  Beyond t h e  techn ica l  aspects, 
animal product ion system research takes i n t o  account soci  a1 and 
economic fac tors ,  which are o f t e n  equa l ly  important  i n  1 i m i  t i n g  
p roduc t i v i t y .  'The r e l a t i v e  importance o f  d i f f e r e n t  animal p roduct ion  
systems va r ies  i n  d i f f e r e n t  environments, depending on the  c l  imate 
and crops grown as much as on the  actual  species o f  an.inia1. About 
80% o f  the  ruminants i n  developing coun t r i es  are kep t  on mixed 
animal lcropping systems on small farms. The CAPS program has given 
p r i o r i t y  i n  the  past  t o  pasture-based systems i n  low- and medium- 
r a i n f a l l  areas o f  L a t i n  America, A f r i ca ,  and the  Near East. 
The work on animal p roduct ion  systems s t a r t e d  i n  1979 w i t h  p r o j e c t s  
i n  Costa Rica and Panama. Since then t h i s  sector  has increased t o  
n ine p ro jec ts  i n  t h e  LARO reg ion  alone. New p r o j e c t s  were a l s o  
s t a r t e d  i n  A f r i ca ,  where a t  present  seven a re  ac t i ve .  O f  t he  t o t a l  
of 16 pro jects,  13 are concerned w i t h  c a t t l e ,  two w i t h  sheep and 
goats, and one each w i t h  swine and South American camel i ds. 
A main achievement has been the  establ ishment o f  t he  L a t i n  American 
Animal Product ion Systems Network, where members meet and d iscuss 
experiences, agree on common methodology, and design and t e s t  
a l t e r n a t i v e  In te rven t ions .  Th is  approach helps t o  increase 
e f f i c i e n c y ,  prevents dupl i c a t i o n ,  and avoids c o s t l y  mistakes. O f  t he  
many s p e c i f i c  achievements o f  t he  var ious  pro jec ts ,  two are  
h i g h l i g h t e d  as examples. A  p r o j e c t  i n  CAT:[E has designed a  
methodology fo r  the  systematic eva lua t ion  o f  t h e  n u t r i t i v e  value o f  
a g r i  cu l  t u r a l  by-products. Feed-i ng subsystems have been designed f o r  
the  u t i l i z a t i o n  o f  p rev ious l y  wasted m a t e r i a l s  such as sugarcane tops 
and banana stems and leaves. Seventeen MSc and one PhD theses have 
been conducted under the  p r o j e c t .  I n  a  second p r o j e c t  w i t h  I n s t i t u t o  
de Inves t igac ion  Agropecuaria de Panama ( I D I A P  1, the  na t iona l  
a g r i  cu l  t u r a l  research i n s t i t u t e  o f  Panaina, p roduct ion  modules were 
designed and tes ted  i n  which m i l k  y i e l d s  per  hectare increased by 
50%. The p r o j e c t  has a l s o  improved the  methodology f o r  farm 
monitor ing, thereby increas ing the  p r e c i  s ion  o f  such research. 
Fu tu re  Plans - The CAPS program w i l l  cont inue t o  s t ress  the  
importance o f  adopting a  systems approach t o  animal product ion 
research. Many p r o j e c t s  t h a t  have s t a r t e d  by l o o k i n g  a t  a  s i n g l e  
component o f  animal product ion are  expected t o  develop i n t o  animal 
product ion systems p r o j e c t s  i n  a  l a t e r  phase. Likewise, some animal 
product ion systems p r o j e c t s  w i l l  f i n d  t h a t  i f  they are t o  be 
e f f e c t i v e  they have t o  take i n t o  account the  i n t e r a c t i o n s  between 
crop and l i v e s t o c k  enterpr ises ,  and thus w i l l  develop i n t o  t r u e  
farmi ng-system p ro jec ts .  
As a  r e s u l t  o f  the  success o f  the  L a t i n  h e r i c a n  Animal Product ion 
Systems Network the  establ ishment o f  a  s i m i l a r  network i n  Eastern 
A f r i ca  w i l l  be considered. West A f r i c a  w i l l  remain r e l a t i v e l y  
neglected u n t i l  a  program o f f i c e r  can be p laced t o  take on the  
responsi b i l  i t i e s  f o r  t h i s  area. With the  appointment o f  a  small - 
ruminant specia l  i s t  i n  ASRO, greater  emphasis on 1  ivestock develop- 
ment can now be g iven t o  the  Asian region.  P a r t i c u l a r  a t t e n t i o n  w i l l  
be g iven t o  the  support  o f  more research on sheep and goats world- 
wide. 
16. Pasture and Forage Improvement 
Pastures and forages c o n s t i t u t e  the  most abundant and cheapest source 
o f  food f o r  grazing animals, and pastures a l l o w  the  use of extensive 
areas t h a t  cannot be u t i l i z e d  f o r  any o ther  type o f  a g r i c u l t u r e .  
P r o d u c t i v i t y  from pastures i s  genera l ly  low, b u t  improvements can be 
achieved main ly  by b e t t e r  management and the  i n t r o d u c t i o n  o f  improved 
grasses, legumes, o r  i n  c e r t a i n  cases, shrubs and t r e e s *  Because 
pasture research i s  a l o n g  and c o s t l y  endeavour and because funds and 
experienced researchers have been short,  the  r e s u l t s  generated have 
genera l ly  had a low r a t e  o f  acceptance by small-scale farmers. A t  
the same time, only about 11% o f  pasture research on a worldwide 
bas is  has been conducted us ing  animals f o r  eva lua t ion  because o f  t he  
h igh cos ts  involved. O f  these on ly  a very small component has used 
dai ry animal s. 
I n  view o f  the l i m i t a t i o n  o f  resources f o r  the smal l -scale farmer, 
CAPS puts emphasis on t h e  development o f  low- input  technologies aimed 
main ly  a t  t he  improvement o f  the  present  resource base. The choice 
of grasses, legumes, o r  t rees  i s  h i g h l y  dependent on the  s p e c i f i c  
ecosystem and the  animal product ion system used under these 
condi ti ons. I n  L a t i n  America, importance i s  p laced on the  
improvement of grasses and the  i n t r o d u c t i o n  o f  legumes, w h i l e  f o r  t he  
land-short  Asian countr ies,  there  i s  a need t o  concentrate on h igher-  
y i e l d i n g  forage species f o r  cut-and-carry management, and the  use o f  
t rees  and by-products as feed. 
The pasture and forage improvement group has es tab l i shed  t h e  
f o l l o w i n g  ob jec t i ves  f o r  CAPS program support: 
a) t o  promote t h e  systemat ic  s e l e c t i o n  o f  app rop r ia te  species o f  
grasses and legumes t o  improve animal p roduct ion  systems w h i l e  
p reserv ing  the  na tu ra l  resources; 
b)  t o  encourage t h e  development o f  improved methodologies f o r  
pasture and forage eva lua t ion ;  and 
c )  t o  t r a i n  s c i e n t i s t s  i n  pastures research and product ion.  
To achieve these ob jec t ives ,  CAPS supports research t o  improve 
pasture- and forage-based animal p roduct ion  systems a t  na t i ona l ,  
reg iona l  and i n t e r n a t i o n a l  centres.  It a1 so encourages and supports 
t he  format ion o f  research networks t o  promote germ plasm exchange; 
outreach a c t i v i t i e s  o f  cent res  o f  exper t i se ;  t h e  exchange o f  
in fo rmat ion ;  and the  development and s tandard i za t i on  o f  app rop r ia te  
research methods. 
From t h e  i n i t i a l  emphasis on sl ipport  f o r  pasture-based systems i n  
L a t i n  America, i nc reas ing  importance i s  now given t o  A f r i c a  and t o  
l e s s e r  ex ten t  Asia and the  Midd le  East. Dur ing  the  rev iew per iod,  
p r o j e c t s  i n  Mexico, Peru, and C h i l e  have been completed, and new 
p r o j e c t s  i n  Ecuador, Colombia, Indonesia, and N i g e r i a  were s ta r ted .  
CAPS support f o r  t h e  CIAT-coordinated T r o p i c a l  Pastures Network has 
l i n k e d  17 L a t i n  American count r ies ,  who have es tab l i shed  standardized 
methods of pasture eva lua t i on  and have eva lua ted a wide range o f  
germ plasm. A recent  workshop i n  Zimbabwe has l e d  t o  t h e  c r e a t i o n  o f  
the  Pastures Network f o r  Eastern and Southern A f r i c a  (PANESA), where 
the  i n i t i a l  o b j e c t i v e s  are  t r a i n i n g ,  t echn ica l  backup, and t h e  
exchange o f  i n fo rma t ion  and germ plasm. 
'The achievements o f  two p r o j e c t s  are h i g h l i g h t e d  here. CAPS has 
supported a forage program a t  t h e  Un ivers idad Cat01 i c a  de Ch i le ,  
where e i g h t  forage species have been se lec ted  f o r  t h e i r  h i g h  
p r o d u c t i v i t y  o u t  o f  more than 500 accessions o f  grasses and legumes. 
Two 1 a t e - f l  oweri ng ryegrass v a r i e t i e s  were selected f o r  t h e i r  h igh  I 
n u t r i t i v e  value and good assoc ia t i on  w i t h  c lover ;  some 30 t o f  seed 
has now been s o l d  t o  farmers. B e t t e r  management techniques f o r  4 
c u l t i v a t e d  forages and improved silage-making techniques have 
improved the  q u a l i t y  o f  t he  feed, reduced losses, and c u t  down 4 
product ion  costs. I n  Peru, the  Univers idad Agrar ia  La Mol ina has 
received CAPS s ~ r p p o r t  and has produced a ryegrass-c l  over  assoc ia t i on  
1 
t h a t  y i e l d s  18 t o f  d ry  ma t te r  pe r  hectare under i r r i g a t i o n  w i t h  a 
crude p r o t e i n  content  o f  15%, compared t o  1.5 t DMIha and 6% C. P. f o r  
r a i n f e d  n a t i v e  pasture. Based on these resu l t s ,  sheep f a t t e n i n g  I 
modules were developed t h a t  produce a d a i l y  ga in  o f  200 g lan imal lday  
under a s tock ing  r a t e  o f  25 sheeplha, compared w i t h  d ry  l a n d  n a t i v e  
pasture t h a t  produces 100 g o f  gain lday w i t h  a s tock ing  r a t e  o f  one 
animal /ha. I 
Fu ture  Plans - New p r o j e c t s  w i l l  p u t  more emphasis on 
mu1 t i d i  s c i  p l  i n a r y  research i n v o l v i n g  p lan t ,  animal , and s o c i a l  
s c i e n t i s t s .  Such a systems approach w i l l  i d e n t i f y  t a r g e t  populat ions 
from t h e  s t a r t  and w i l l  i n v o l v e  on-farm research as a key element. 
Most new p r o j e c t s  w i l l  be i n  A f r i c a  and L a t i n  America, b u t  some 
involvement i s  foreseen i n  the Middle East, poss ib l y  l i n k e d  t o  
ICARDA o r  t o  t he  Arab Centre For S tud ies  o f  A r i d  Zones and Dry Lands 
(ACSAD), and research on forage systems i n  the  East  As ia  region.  
Support f o r  t he  L a t i n  American T rop i ca l  -Pas tu res  Network w i l l  
cont inue, w i t h  emphasis on the  development o f  on-farm research 
methods and forage seed product ion.  PANESA w i l l  a l s o  rece i ve  support 
through a coord ina tor  based i n  the reg ion  and d i r e c t l y  t o  t he  
na t i ona l  research programs on pas ture  and forage i n  Eastern and 
Southern A f r i c a .  
17. By-Product U t i l i z a t i o n  
A g r i c u l t u r a l  by-products c o n s t i t u t e  impor tan t  feed sources i n  many 
animal p roduct ion  systems i n  developing count r ies .  Thei r 
s ign i f i cance  i s  increas ing w i t h  the  expansion o f  a rab le  cropping and 
the degradation o f  g raz ing  lands due t o  overgrazing. The use o f  
farm-produced by-products as animal feeds represents an e f f i c i e n t  use 
o f  farm resources and i s  a  des i rab le  p r a c t i c e  from an eco log ica l  
standpoint.  D i f f e r e n t  cropping systems prod l~ce d i f f e r e n t  crop 
residues; thus, r i c e  straw i s  most impor tant  i n  Asia, w h i l e  maize 
s tover  i s  abundant i n  A f r i c a .  Although the  res idues from pu lse  crops 
are small, they con ta in  a  h igher  concent ra t ion  o f  p r o t e i n  than most 
o the r  residues. Besides crop residues, there  are  i n  some areas a  
v a r i e t y  o f  ag ro - indus t r i a l  by-products ava i lab le ,  such as bran, 
oi lmeal s, and molasses. These o f t e n  con ta in  h igh  concentrat ions o f  
energy and/or p r o t e i n  and cou ld  be used l o c a l l y  t o  increase t h e  
p r o d u c t i v i t y  o f  1  ivestock,  y e t  developing coun t r i es  are n e t  exporters 
o f  these by-products. Many coun t r i es  are  almost t o t a l l y  dependent on 
by-products f o r  the  dry season, w h i l e  i n  some reg ions  res idues are 
stored f o r  s t r a t e g i c  feeding o f  d r a f t  oxen and m i l k  cows. The use o f  
crop residues as l i v e s t o c k  feed i s  n o t  w i t h o u t  problems. L i m i t i n g  
f a c t o r s  i nc lude  the  d i f f i c u l t i e s  i n  procurement and storage, poor 
feed in take,  low d i g e s t a b i l  i t y ,  low n u t r i e n t  content,  and a n t i -  
metabol i tes.  As a  r e s u l t ,  animal p roduct ion  systems t h a t  use a  h i g h  
l e v e l  o f  by-product feeds genera l l y  show low p r o d u c t i v i t y .  Some by- 
products have a  wide range o f  competing uses. Straw compost, f o r  
example, adds n u t r i e n t s  t o  the  s o i l  and i t  has been est imated t h a t  
ha1 f the  comnercial f e r t i l i z e r  cou ld  be replaced by straw compost. 
By-products are a1 so used as f u e l  and the  technology e x i s t s  t o  
conver t  them i n t o  hydrocarbons, a l though f o r  t h e  present  a t  too  l a r g e  
a  cost.  The product ion o f  paper, packing mater ia ls ,  rope, b r i cks ,  
and . insulat ing m a t e r i a l s  use a  v a r i e t y  o f  by-products and mushroom 
product ion uses st raw and maize cobs. Despi te these many a1 t e r -  
nat ives, t h e i r  o v e r a l l  u t i  1  i z a t i  on capac i ty  i s  genera l ly  small and 
loca l i zed ,  l eav ing  the  l a r g e s t  p a r t  f o r  p o t e n t i a l  use as animal feed. 
The f i r s t  p r o j e c t s  o f  CAPS i n  t h i s  sec tor  were i n  Guatemala and 
Mexico, l a t e r  fo l lowed by p r o j e c t s  i n  Indonesia, Thai land, and the  
Phi 1  i ppines.. Work i n  A f r i c a  i s  l oca ted  i n  Egypt, Sudan, Kenya, 
Tanzania, Cameroon, and Niger ia.  I n  1981, ILCA, w i t h  IDRC funding, 
s e t  up the  A f r i c a n  Research Network f o r  A g r i c u l t u r e  By-Products 
(ARNAB). A major aim o f  ARNAB i s  the  development o f  standard 
eva luat ion  methodologies and standard terminology t o  f a c i l i t a t e  
i n fo rma t ion  exchange between s c i e n t i  sts.  ARNAB a1 so p l  ays an 
important  r o l e  i n  suppor t ing  and st rengthening na t iona l  research 
organ iza t ions  on the  u t i l i z a t i o n  o f  crop res idues and ag ro - indus t r i a l  
by-products t h r o l ~ g h  c o l  1  abora t i ve  research. 
Fu tu re  Plans - The main focus o f  research on by-product u t i l i z a t i o n  
over the  next  few years w i l l  remain i n  Af r ica ,  where support w i l l  
cont inue t o  be g iven t o  i nnova t i ve  e f f o r t s  w i t h i n  the  na t iona l  
programs. A t  the  same time, ARNAB w i l l  cont inue i t s  coo rd ina t ing  and 
support ing ro le .  The t r a i n i l g  o f  A f r i c a n  s c i e n t i s t s  w i l l  a1 so remain 
a  p r i o r i t y .  With the  appointment o f  a  l i v e s t o c k  o f f i c e r  i n  ASRO, i t  
w i l l  be poss ib le  t o  g i ve  greater  a t t e n t i o n  t o  research on by-products 
i n  Asia. 
18. Minor Animal Species 
A1 though c a t t l e  and b u f f a l o  are by f a r  t he  most impor tant  l i v e s t o c k  
species w i t h  an annual meat product ion o f  13 m i l  l i o n  t, smal le r  1  i ve -  
stock species a lso  make a  s i g n i f i c a n t  con t r i bu t i on :  sheep and goats 
w i t h  3.2 m i l l i o n  t, p igs  w i t h  4.3 m i l l i o n  t, and p o u l t r y  w i t h  
4.7 m i l l  i o n  tons. These l a t t e r  animal species have a  key r o l e  t o  p lay  
and are dominant i n  many a g r i c u l t u r a l  systems i n  the  T h i r d  World. 
Sheep and goats are  v i t a l  t o  many pastora l  systems and can t h r i v e  i n  
some d i  sease-i n fes ted areas where c a t t l e  cannot exi 'st. 'The wor l  d  
populat ion o f  sheep and goats has increased and these animals are 
p a r t i c u l a r l y  important  i n  Asia and A f r i c a .  The product ion o f  meat 
from them has a l so  increased, b u t  o v e r a l l  p r o d u c t i v i t y  per  animal i s  
s t i l l  very low. 
The domestic b u f f a l o  has rece ived l i t t l e  a t t e n t i o n  up t o  now. While 
the  buf fa lo i s  genera l ly  kep t  as a d r a f t  and meat animal, i n  I n d i a  
where almost h a l f  t he  wor ld  popu la t ion  o f  bu f fa loes  i s  found they 
produce 70% o f  the  m i l k .  Llama and alpaca, the  South American 
camelids, are genera l l y  k e p t  by smal l -scale farmers f o r  wool, meat, 
skin, and t ranspor ta t ion .  The i r  main value l i e s  i n  t h e i r  adapta t ion  
t o  the  h igh  a1 ti tudes and t h e i r  a b i l i t y  t o  u t i l i z e  l a n d  n o t  s u i t e d  t o  
o ther  a g r i c u l t u r a l  uses. Minor species such as p igs,  p o u l t r y ,  ducks, 
rabb i ts ,  and guinea p igs  a l s o  p lay  a r o l e  on small farms throughout 
the  developing world. Among t h e  specia l  a t t r i b u t e s  o f  these species 
are t h e i r  low requirements f o r  l a n d  and c a p i t a l  i npu ts  and t h e f r  
adaptabi 1 i ty t o  a v a r i e t y  o f  management cond i t ions .  The importance 
o f  bee keeping among small farmers and the  land less  i s  w e l l  
recognized, b u t  i n  the  t r o p i c s  i s  l a r g e l y  c a r r i e d  o u t  along 
t r a d i t i o n a l  1 ines, where poor l y  const ruc ted h ives  and a low l e v e l  o f  
management l i m i t  p r o d u c t i v i t y .  Apar t  from the wide v a r i e t y  of 
domestic species there  are w i l d  animals t h a t  might  have the  p o t e n t i a l  
f o r  r e a r i n g  i n  c a p t i v i t y  and might  f i n d  a product ive  n iche i n  some 
a g r i c u l t u r a l  systems. 
Research support by CAPS has main ly  been g iven through the  animal 
product ion systems group t o  sheep and goat p r o j e c t s  i n  Peru, 
Swaziland, and Zimbabwe, camelids i n  Peru, and p i g s  i n  E l  Salvador. 
W i th in  the minor animals p r o j e c t  group, support has been g iven t o  
research on bee keeping i n  Malaysia and Colombia and goats i n  the  
Phi 1 i ppi  nes . 
Fu tu re  Plans - Research i n  t h i s  f i e l d  has been sca t te red  and e f f o r t s  
w i l l  need t o  be made t o  achieve b e t t e r  coord inat ion .  There are  plans 
f o r  developing a c l u s t e r  o f  p r o j e c t s  on bees i n  Asia and A f r i c a ,  
l i n k e d  t o  work i n  Canada through the  Cooperat ive Program. With the  
appointment o f  a smal 1-rumi nant spec ia l  i s t  more a t t e n t i o n  can now be 
g iven t o  sheep and goats, and the  d e s i r a b i l i t y  o f  e s t a b l i s h i n g  a 
separate p r o j e c t  group f o r  small ruminants w i l l  be explored. 
Pro jec ts  i n  L a t i n  America on camelids, p igs,  sheep, and goats have 
benef i ted  from the  L a t i n  American Animal Product ion Systems Network; 
i t  i s  a n t i c i p a t e d  t h a t  an A f r i c a n  network cou ld  generate s i m i l a r  
bene f i t s .  The p o t e n t i a l  o f  micro1 i ves tock  wi 11 be explored. 'The 
Nat ional  Research Counci l  o f  t he  USA i s  a t  t he  moment under tak ing  a 
d e t a i l e d  study o f  minor animal species w i t h  a view t o  i d e n t i f y i n g  
those w i t h  the g rea tes t  p o t e n t i a l  f o r  resource-poor farmers and t h e  
landless.  CAPS support  f o r  research on minor animals w i l l  be 
reviewed over t he  nex t  yea r  and the  r e s u l t s  o f  t h i s  American study 
are expected t o  be o f  h e l p  i n  determin ing f u t u r e  p r i o r i t i e s .  
19. Farming Systems Research 
The i n t r o d u c t i o n  o f  new, h i  gh-y ie l  d i  ng and i nput-responsive c u l  ti vars  
o f  wheat and r i c e  i n  t h e  e a r l y  1960s l e d  t o  dramatic increases i n  t h e  
product ion o f  these crops i n  many developing count r ies .  Th i s  
phenomenon, o f t e n  r e f e r r e d  t o  as the  Green Revolut ion, gave r i s e  t o  
widespread opt imism t h a t  s i m i l  a r  "rev01 u t i  ons" coul d be achieved i n  
o the r  crops. It was be l i eved  t h a t  i f  s u f f i c i e n t  i n t e r n a t i o n a l  
research resources coul d be mobi l  ized, a s c i e n t i f i c  "breakthrough" 
cou ld  be achieved i n  a lmost  any commodity and subs tan t i a l  increases 
i n  p roduct ion  woul d almost i n e v i t a b l y  f o l l ow .  Since then, however, 
few o the r  dramatic increases i n  p r o d u c t i v i t y  were achieved, i n  s p i t e  
of the numerous new iniproved c u l  t i v a r s  and "packages o f  p rac t i ces " ,  
which were developed by na t i ona l  and i n t e r n a t i o n a l  a g r i c u l  t u r a l  
research i n s t i t u t i o n s .  These packages have s imply n o t  been adopted 
by the l a r g e  m a j o r i t y  o f  smal l -scale farmers i n  developing coun- 
t r i e s .  Many s tud ies  have been c a r r i e d  o u t  t o  analyze the  reasons f o r  
the  success o f  wheat and r i c e  and the comparative f a i l u r e  o f  o t h e r  
species. It has become ev iden t  t h a t  the  new wheat and r i c e  tech- 
nology was on ly  adopted by farmers who had adequate water, were ab le  
and w i  11 i n g  t o  p rov ide  the  necessary i n p u t s  ( e s p e c i a l l y  f e r t i l  i z e r )  , 
and were l i v i n g  i n  areas where the i n f r a s t r u c t u r e  f o r  market ing  and 
the supply of i n p u t s  was good. These p recond i t i ons  were found i n  
many wheat- and r ice-growing reg ions  of the  developing wor ld.  
However, n u s t  small farmers l i v i n g  i n  t he  t r o p i c s  and subt rop ics  do 
n o t  have these advantages. Even wheat and r i c e  farmers i n  disadvan- 
taged areas, such as those l i v i n g  i n  dry, r a i n f e d  areas, were o f t e n  
n o t  ab le  t o  adopt these new technologies. 
Research has shown t h a t  small farmers i n  developing coun t r i es  are  
economical ly r a t i o n a l  and are  genera l l y  w i l l i n g  t o  adopt those 
innovat ions  which they consider  t o  p rov ide  advantages. However, most 
1 i ve i n  h i g h l y  unpred ic tab le  environments where i n p u t  and market ing 
i n f r a s t r u c t u r e s  are undependable o r  nonexi s ten t .  They s imp ly  cannot 
a f f o r d  t o  take r i s k s .  Recognizing t h i s  s i t u a t i o n ,  an awareness o f  
the  iniportance o f  research being determined by t h e  farmers expl i c i  t 
needs has developed over  t h e  pas t  10 years, r a t h e r  than t h e  
t r a d i t i o n a l  approach o f  basing research on preconceived ideas o f  
s c i e n t i s t s ,  who themselves are o f t e n  from urban backgrounds. 
Increas ing  a t t e n t i o n  has now been g iven t o  what has come t o  be known 
as Farming Systems Research (FSR). Although the re  are  d iverse  
d e f i n i t i o n s  o f  FSR, the  approach supported by CAPS i s  h o l i s t i c  and 
"bottom-up". It aims, through c lose  i n t e r a c t i o n  w i t h  the  farming 
community, t o  i d e n t i f y  c o n s t r a i n t s  and t o  t e s t  and in t roduce 
appropr ia te  new technologies. Even though i t  may concentrate on l y  on 
one o r  two subsystems, i t  i nvol  ves a mu1 t i d i  s c i  p l  i nary team approach, 
and f u l l y  i nvo l ves  the  farmer i n  t h e  research. 
Ear l  i e r  sec t ions  on cropping systems and animal p roduct ion  systems 
have c l e a r l y  shown t h e  v a l i d i t y  of systems research and several o f  
the  successes, especi a1 l y  of t he  Croppi ng Systems Research (CSR ) 
p ro jec ts ,  have been h igh l i gh ted .  Bu t  f o r  a l a r g e  number o f  smal l  
farms i n  t h e  t r o p i c s  and subtropics,  c rop  and l i v e s t o c k  en te rp r i ses  
are both impor tan t  and f r e q u e n t l y  interdependent.  L ives tock  may 
consume crop res idues o r  grown feed and i n  r e t u r n  may prov ide  manure 
and power f o r  t he  product ion  o f  crops. To f u l l y  understand such a 
farming system and t o  i d e n t i f y  app rop r ia te  i n te rven t i ons ,  i t  i s  
necessary t o  look  a t  t h e  i n t e r a c t i o n s  between crops and 1 ivestock.  
Only p ro jec ts  which take both aspects i n t o  account can be regarded as 
being t r u l y  farming systems. 
'The number of farming systems p r o j e c t s  supported by CAPS has grown 
r a p i d l y  i n  recent  years. A t  the  beginning o f  1979, the re  were on ly  
two such pro jec ts ,  one i n  Ma1 i and one i n  Colombia, b u t  by t h e  end o f  
t he  present  f i n a n c i a l  year, there  w i l l  be 14. However, a few of 
these do n o t  cover bo th  l i v e s t o c k  and crops; f o r  example, the  two 
L a t i n  American p r o j e c t s  a re  concerned on ly  w i t h  crops and have n o t  
y e t  evolved t o  the  stage o f  a l so  l o o k i n g  a t  l i v e s t o c k  and crop- 
1 ives tock  i n te rac t i ons ,  a process which i s  now we l l  advanced i n  Asia. 
I n  1971, IDRC funded a mu l t i p le -c ropp ing  p r o j e c t  a t  I R R I  i n  the 
Phi 1 i pp i  nes. With c o n t i  nued support from IDRC and o t h e r  funding 
agencies, and increas ing assistance from the na t iona l  a g r i c u l  t u r a l  
research programs, 12 coun t r i es  became invo lved  w i t h  the  ACSN. As a 
r e s u l t  o f  the hol i s t i c  approach adopted i n  CSR, the  researchers soon 
came t o  appreciate t h a t  l i v e s t o c k  i s  an impor tant  component o f  the  
rice-based systems, c o n t r i b u t i n g  between 20% and 40% t o  the  o v e r a l l  
farm income. 
By 1982, ACSN s c i e n t i  s t s  were con f iden t  enough i n  t h e i r  methodology 
t o  s t a r t  seeking the  involvement o f  animal s c i e n t i s t s .  Data on the  
r o l e  o f  l i v e s t o c k  i n  the farming system were gathered and i n  1983 
IDRC supported the  f i r s t  c rop- l i ves tock  meeting o f  t h e  ACSN. F i v e  
count r ies  sent crop and l i v e s t o c k  s c i e n t i s t s  t o  discuss how t o  begin 
farming systems research. The r e s u l t s  o f  the  meeting were impres- 
s i  ve: 
a) t h e  ACSN changed i t s  name t o  AFSN t o  r e f l e c t  the  expanded area o f  
i n t e r e s t  and I R R I  changed the  name o f  i t s  program from cropping 
systems t o  farming systems; 
b )  the  crop and l i v e s t o c k  . s c i e n t i s t s  found they had l a r g e  areas o f  
common i n t e r e s t  and immediately began developing i n t e r d i v i s i o n a l  
research a c t i v i t i e s ;  
c )  having no exper t i se  o r  mandate i n  l i v e s t o c k ,  I R R I  i n i t i a t e d  a 
dialogue w i t h  UPLB t o  develop a j o i n t  program t o  support t he  
AFSN; and 
d) each o f  t he  f i v e  count r ies ,  Indonesia, Nepal, Ph i l i pp ines ,  
Thailand, and S r i  Lanka, began t o  develop a crop-1 ives tock  
pro jec t ,  focusing a methodology which would t i e  i n t o  the  AFSN. 
A1 though i t  i s  t o o  e a r l y  t o  expect any s i g n i f i c i c a n t  impact o f  these 
new FSR p r o j e c t s  a t  the  farm l e v e l ,  progress on methodological issues 
has been encouraging. FSR p r o j e c t s  elsewhere are a l s o  new and as y e t  
have had 1 i t t l e  impact on product ion.  One o f  the more advanced i s  
the f i r s t  IDRC FSR p r o j e c t  i n  A f r i c a ,  which s t a r t e d  i n  M a l i  i n  1977 
and i s  now i n  i t s  t h i r d  phase. Considerable progress has been made 
i n  developing the  indigenous research capac i ty  and i n  i n s t i t u t i o n  
bu i l d ing .  As a r e s u l t  o f  t h i s  p ro jec t ,  t he  I n s t i t u t  d16conomie 
r u r a l e  (IER) created the  D i v i s i o n  de recherches sur l e s  syst6mes de 
product ion r u r a l e  (DRSPR). A program o f  on-farm t r i a l s  on cot ton,  
groundnuts, and maize s t a r t e d  i n  1981 i n  th ree  v i l l a g e s  and l a t e r  
t r i a l s  on sorghum, m i l l e t ,  and r a i n f e d  r i c e  were added. I n  one 
v i l l  age, farmers who were provided w i t h  maize seed and f e r t i  1 i z e r  on 
c r e d i t ,  obta ined y i e l d s  o f  up t o  4.3 t /ha. Several farmers soon 
achieved s e l f - s u f f i c i e n c y  i n  food product ion  and were ab le  t o  s e l l  a 
small surplus. Farmers i n  neighbouring v i l l a g e s  have now asked t o  
p a r t i c i p a t e  i n  the program. I n  another v i l l a g e ,  where the re  i s  a 
severe shortage o f  animal feed i n  the  d ry  season, some promising 
r e s u l t s  were obta ined i n .  on-farm t r i a l s  o f  feeding a forage v a r i e t y  
of cowpea w i t h  the a d d i t i o n  o f  l o c a l  rock phosphate. I n  an e f f o r t  t o  
encourage FSR i n  West A f r i c a  i n  general , a g ran t  was provided t o  I ITA 
i n  1984. Research under the  p r o j e c t  aims a t  developing method01 ogies 
t h a t  are appropr iate i n  West A f r i c a  and t e s t i n g  them i n  cooperat ion 
w i t h  nat iona l  programs and through t h e  West A f r i c a n  Farming Systems 
Research Network. 
Future  Plans - Over the  next  years, i t  i s  a n t i c i p a t e d  t h a t  several 
more o f  the  CSR and Anirnal Product ion Systems Research (APSR) 
p r o j e c t s  w i l l  evolve i n t o  t r u e  farming systems pro jec ts .  But as FSR 
p ro jec ts  are considerably more complex from a conceptual, techn ica l ,  
admin is t ra t ive ,  and organ izat iona l  s tandpoint  than e i t h e r  CSR o r  APSR 
pro jec ts ,  t h i s  t rend  w i l l  need t o  be c l o s e l y  monitored. I t  i s  
expected t h a t  most new FSR p r o j e c t s  w i l l  cont inue t o  develop o u t  o f  
CSR and APSR pro jec ts ,  r a t h e r  than be ing i n i t i a t e d  from scratch. 
There i s  a need t o  take stock o f  the  e f fec t iveness o f  FSR compared t o  
CSR and APSR. Wi th in  the  next  few years s u f f i c i e n t  experience should 
have accumulated w i t h i n  the  CAPS-supported FSR p r o j e c t s  t o  undertake 
a comparative eval uat ion .  Fo l lowing the success o f  the  Asian Farming 
Systems Network, CAPS w i l l  look f o r  oppor tun i t i es  t o  a s s i s t  t h e  
devel oprnent of FSR networks e l  sewhere, especi a1 l y  i n  A f r i c a .  
Considerat ion w i  11 be given t o  support ing a research network on a1 l e y  
farming, a new technology which holds considerable promise as an 
a1 t e r n a t i v e  t o  s h i f t i n g  c u l t i v a t i o n  .in the  humid and subhumid 
t rop ics .  
Although the systems approach has been shown t o  be a promising avenue 
fo r  a g r i c u l t u r a l  research and development, i t  i s  s t i l l  dependent on 
the a v a i l  ab i  1 i ty o f  appropr ia te  new component techno1 ogies. When 
these do n o t  e x i s t  they must be developed and more conventional 
comnodi t y -o r ien ted  research, a1 be i  t w i  t h  an on-farm bias, probably 
remains the best  means o f  achieving t h i s .  It i s  thu; intended t h a t  
the  overa l l  CAPS program a l l o c a t e  funds t o  both comnodi ty and systems 
research ; however, the  p ropor t i on  a1 1 ocated t o  systems research w i  11 
be increased from i t s  present  l e v e l  of 38% of the  CAPS budget, t o  a 
f igure  of about 45% t o  50%, n o t  i n c l u d i n g  the  Cooperative Program 
funds. 
20. T ra in ing  
A major c o n t r i b u t i o n  o f  the  CAPS program over the past  f i v e  years has 
been i n  t r a i n i n g  and i n s t i t u t i o n  bu i l d ing .  An average o f  11% o f  the 
IDRC budgetary c o n t r i b u t i o n  t o  new p r o j e c t s  was devoted t o  t r a i n i n g .  
This percentage va r ied  w ide ly  from o n l y  5% i n  LARO t o  17% i n  EARO (a 
very h igh  f i g u r e  o f  30% i n  SARO i s  due t o  a s i n g l e  p r o j e c t ) .  
T ra in ing  w i t h i n  CAPS p r o j e c t s  i s  normal ly  e i t h e r  formal h i  gher-degree 
t r a i n i n g  (MSc and PhD) , o r  in formal ,  u s u a l l y  shor t - term t r a i n i n g .  
Post  Graduate T r a i n i n g  - A t o t a l  o f  63 h igher  degree (most ly  MSc) 
scholarships were supported w i t h i n  t h e  67 p r o j e c t s  approved du r ing  
the  l a s t  two years. By f a r  the  l a r g e s t  number o f  scholarships were 
i n  A f r i c a ,  w i t h  27 i n  EARO, 10 i n  WARO, and the  m a j o r i t y  o f  the 15 i n  
MERO from Egypt and Sudan. Th is  r e f l e c t s  the  r e c o g n i t i o n  by CAPS o f  
the  g rea t  need f o r  such t r a i n i n g  i n  A f r i c a .  The o the r  regions (LARO, 
ASRO, and SARO) a l l  have a b e t t e r  l e v e l  o f  t r a i n e d  s c i e n t i f i c  man- 
power, and there  i s  l e s s  need f o r  IDRC t o  provide scholarships. 
Wherever possib le,  post-graduate students are supported f o r  t h e i r  
s tud ies  a t  u n i v e r s i t i e s  i n  t h e i r  own count r ies ,  e s p e c i a l l y  a t  the  MSc 
l e v e l .  I f  no s u i t a b l e  t r a i n i n g  i s  a v a i l a b l e  l o c a l l y ,  preference i s  
given t o  p rov id ing  the  t r a i n i n g  elsewhere i n  the  region, o r  a t  l e a s t  
i n  another developing country. Frequent ly ,  t h i s  i s  done i n  
associ a t i o n  w i t h  an i n t e r n a t i o n a l  o r  reg iona l  research centre.  Only 
when no s u i t a b l e  t r a i n i n g  i s  a v a i l a b l e  a t  i n s t i t u t i o n s  w i t h i n  the 
developing world, does CAPS normal ly  support post-graduate students 
fo r  s tud ies  i n  Canada o r  i n  o the r  developed count r ies .  Such a p o l i c y  
aims t o  provides a saving i n  the  cos ts  per  scholarship,  r e s u l t  i n  a 
lower f a i l u r e  r a t e  and a h ighe r  percentage o f  r e t u r n  a f t e r  t r a i n i n g ,  
and help b u i l d  i n s t i t u t i o n s  of h igher  l e a r n i n g  i n  developfng 
countr ies.  
T r a i n i n g  o f  Senior  Researchers - The capac i ty  o f  many o f  the p r o j e c t  
leaders, and o ther  senior  s c i e n t i s t s ,  t o  undertake research has been 
enhanced as a .  r e s u l t  o f  involvement i n  I D R C  pro jec ts .  Funds are  
prov ided i n  most p r o j e c t s  f o r  s c i e n t i s t s  t o  a t tend  r e l e v a n t  na t i ona l ,  
reg iona l  , and i n t e r n a t i o n a l  meetings and t o  v i s i t  o the r  research 
centres working on re1 a ted  problems. Frequent i n t e r a c t i o n  w i t h  CAPS 
program o f f i c e r s  may c o n t r i b u t e  t o  t h e  pro fess iona l  development o f  
p r o j e c t  s c i e n t i s t s ,  w h i l e  t he  w r i t i n g  o f  t echn ica l  r e p o r t s  and t h e  
i n v o l  vement i n  p r o j e c t  management he1 ps t o  develop sel  f -conf  i dence 
and prov ides an impor tan t  c o n t r i b u t i o n  t o  strengthenmi ng research 
capac i t y  i n  na t i ona l  programs. 
T r a i n i n g  o f  Technicians - I n  many p a r t s  o f  t he  world, t h e  l ack  o f  
we1 1-qua1 i f i e d  techn ic ians  i s  a  major c o n s t r a i n t  t o  research. Thus, 
many CAPS p r o j e c t s  i nc lude  a  component f o r  t r a i n i n g  techn ic ians  and 
j u n i o r  s c i e n t i s t s .  O f  t he  p r o j e c t s  which s t a r t e d  i n  t he  l a s t  two 
years, over ha1 f i n c l  uded nondegree-re1 a ted  t r a i n i n g ,  a  1  arge 
p ropo r t i on  o f  which was f o r  technic1 ans. Many i n t e r n a t i o n a l  and 
reg iona l  research cent res  o f f e r  appropr ia te  shor t - term courses and 
some courses are  conducted i n -coun t r y  as p a r t  o f  p r o j e c t  a c t i v i t i e s .  
Even i n  p r o j e c t s  which do n o t  i nc lude  a  s p e c i f i c  i t e m  f o r  t r a i n i n g ,  
an upgrading o f  s k i l l s  i s  o f t e n  achieved through on-the-job 
involvement o f  t echn ica l  s t a f f .  
T r a i n i n g  o f  Farmers and Extension Workers - Many p r o j e c t s  i n c l u d e  a  
component f o r  t r a i n i n g  farmers and/or extension workers. The 
assoc ia t ion  o f  extension workers i n  on- farm research and the  t r a i n i n g  
o f  subject-matter s p e c i a l i s t s  a re  impor tan t  ways t o  s t rengthen 
extension serv ices  and c o n t r i b u t e  t o  t h e  t r a n s f e r  o f  technology t o  
the farmers. F i e l d  days e s p e c i a l l y  he lp  t o  s t i m u l a t e  farmers '  
i n t e r e s t  and prov ide  researchers w i t h  an oppor tun i t y  t o  i n t e r a c t  w i t h  
the  farming comnuni ty. 
21. Concl usions 
I n  view o f  the increas ing food d e f i c i t  i n  many developing coun t r i es  
and the  f a c t  t h a t  a t  l e a s t  800 m i l l i o n  people are  malnourished, more 
than h a l f  o f  them t o  a ser ious degree, there  i s  a b s o l ~ ~ t e l y  no room 
f o r  complacency i n  the f i e l d  o f  a g r i c u l t u r a l  research and develop- 
ment. Although i t  may be argued t h a t  people are malnourished more 
because o f  poverty and p o l i t i c a l  i n e p t i t u d e  than because o f  o v e r a l l  
wo r ld  food shortages, the  f a c t  remains t h a t  t he  wor ld  i s  moving i n t o  
an inc reas ing ly  dangerous s i t u a t i o n  o f  imbalance between the amp1 e 
supply i n  comparat ively few coun t r i es  and an inc reas ing  need i n  most 
o ther  countr ies.  
I D R C '  s phi losophy o f  encouraging na t iona l  s c i e n t i s t s  t o  conduct t h e i r  
own research t o  solve t h e i r  own problems i s  probably the  most 
r a t i o n a l  and e f f e c t i v e  approach; every e f f o r t  i s  made t o  he1 p ensure 
t h a t  t he  programs t h a t  AFNS supports are  w e l l  adapted t o  the  regions 
and coun t r i es  where they operate. It i s  necessary t o  cont inue t o  
eval uate r i g o r o u s l y  a1 1 p r o j e c t s  t o  assess t h e i r  cos t -e f fec t iveness 
and t o  p r e d i c t  t h e i r  long-term impact. One o f  IDRC's s t rongest  
po in ts  has been i t s  f l e x i b i l  i t y  and i t  appears h i g h l y  des i rab le  t h a t  
CAPS should be ready and ab le  t o  respond t o  new needs and i n i t i a t i v e s  
where these appear and t o  s h i f t  i t s  emphasis o f  support as necessary. 
A1 though many pro jec ts ,  such as those i n v o l v i n g  p l a n t  breeding, 
r e q u i r e  long support periods, a nurnber o f  t h e  e a r l y  p r o j e c t s  o f  CAPS 
have now been handed over t o  na t iona l  governments o r  t o  l a r g e r  
donors. A few have terminated, most upon successful  at ta inment  o f  
t h e i r  ob jec t ives .  The nex t  f i v e  years a re  1 i k e l y  t o  see a wide range 
of new oppor tun i t ies .  The program must remain v i g i l a n t  t o  ensure 
t h a t  i t s  resources are used t o  maxinium e f f e c t  f o r  t h e  b e n e f i t  o f  i t s  
pr imary ta rget ,  the poor r u r a l  popul a t i  ons throughout t h e  devel oping 
world. 
FISHERIES 
1. I n t r o d u c t i o n  
Over 70% o f  the  e a r t h ' s  sur face i s  covered by water and major 
po r t i ons  of t h i s  water mass are important  f o r  t he  product ion o f  
f ish.  F i s h  i s  a h igh -qua l i t y  p r o t e i n  source which can be produced 
cheaper than any o ther  type o f  animal p ro te in .  F i s h e r i e s  resources 
had e a r l i e r  been considered as the  great  p o t e n t i a l  f u t u r e  food 
resource where increased y i e l  ds were thought t o  be unl i m i  ted. I n  the  
1970s, i t  became apparent t h a t  t h i s  was n o t  the  case, a t  l e a s t  n o t  t o  
the  ex tent  predicted,  b u t  desp i te  t h i s  f i s h e r i e s  s t i l l  o f f e r s  
important  op t ions  f o r  increased food product ion i n  developing coun- 
t r i e s .  I t  was dur ing  t h i s  o p t i m i s t i c  p e r i o d  t h a t  the  I D R C  F i s h e r i e s  
program came i n t o  existence; t h i s  rev iew looks  a t  the  developments o f  
t h i s  program i n  the  l i g h t  o f  a v a i l a b l e  IDRC resources and the  
evo lu t i on  o f  f i s h e r i e s  issues. Based on our  experiences t o  date and 
the p red ic ted  development o f  f i s h e r i e s  i n  developing count r ies ,  
f u t u r e  d i r e c t i o n s  o f  t he  program a re  then suggested. 
'This review has been organized i n t o  th ree  regions: Asia (ASRO and 
SARO), L a t i n  America and the Caribbean (LARO), and A f r i c a  and the  
Middle East (WARO, MERO, EARO). A t  present, each o f  these i s  covered 
by one F i s h e r i e s  s t a f f  member. I t  i s  recognized t h a t  many f i s h e r i e s  
issues are common t o  a l l  regions, b u t  the emphasis o f  subsector 
p r i o r i t i e s  a t  t he  country and reg iona l  l e v e l  i s  o f t e n  very 
d i f f e r e n t .  Th is  i s  brought  o u t  i n  t h i s  review, 'as each o f f i c e r  has 
w r i t t e n  the  sec t ion  f o r  h i s  own region. 
With the  l i m i t e d  funds and p a r t i c u l a r l y  the  small program s t a f f  
avai lable,  i t  was i n e v i t a b l e  t h a t  s e l e c t i v i t y  i n  the  type and areas 
of support took place. The program chose t o  emphasize aquacul ture 
(which inc ludes mar icu l  t u r e )  and a r t i s a n a l  f i s h e r i e s  as the  two main 
subsectors, wh i l e  the  commercial and i n d u s t r i a l  f i s h e r i e s  sec tors  
were r a r e l y  supported. Geographical ly ,  Asia and L a t i  n  America were 
the  main areas o f  support, w i t h  l e s s  involvement i n  A f r i c a  and the  
Middle East. I n  re t rospect ,  t h i s  wide geographical coverage may have 
been too  broad g iven t h e  s t a f f  1 i m i t a t i o n s .  
Most IDRC support came from t h e  F i she r ies  program o f  AFNS, b u t  s ince 
f i s h e r i e s  i s  o f t e n  p a r t  o f  a mu1 t i d i s c i  p l  i nary problem, impor tant  
i npu ts  have a lso  been made by the  SS, IS, and HS d i v i s ions ,  as w e l l  
as FAD d i v i s i o n ,  the Cooperative Program, and t h e  Comnunications 
d i v i s ions .  W i th in  AFNS, almost a1 1 f i sh-process i  rrg a c t i v i t i e s  are  
now hand1 ed by the PPS program, i ncl  u d i  ng some f i sheries-processing 
a c t i v i t i e s  r e l a t e d  t o  the  use o f  f i s h  by-catch. Economical aspects 
- r e l a t e d  t o  aquaculture i n  the  past  were c a r r i e d  o u t  w i t h  F i she r ies  
funds, b u t  have now been taken over by the  AE program, which has been 
es tab l ished w i t h  i t s  own separate budget. 
A v a r i e t y  o f  proposals are  rece ived and a d iverse  s e t  o f  p r o j e c t s  
developed, based on the  type and l e v e l  o f  c r i t e r i a  chosen; 
suggestions f o r  f u t u r e  r e v i s i o n  o f  these c r i t e r i a  the re fo re  need t o  
be discussed. A number o f  p r o j e c t s  were developed from IDRC-funded 
workshops and many o f  these produced pub l i ca t i ons .  Th is  type o f  
research review and focusing i s  described and recomnended as a very 
usefu l  method f o r  cont inued IDRC p r o j e c t  development. Table 17 gives 
an overview o f  the p r o j e c t s  and approp r ia t i on  o f  t he  d i f f e r e n t  areas. 
Program Object ives 
The basic o b j e c t i v e  o f  the  F i s h e r i e s  program i s  t o  increase the  
product ion o f  f i s h  i n  the  wor ld  through a p p l i e d  research support  i n  a 
manner t o  b e n e f i t  the  r u r a l  poor. I n  a d d i t i o n  t o  the  d i r e c t  b e n e f i t  
o f  producing more f i s h  o r  f i s h  products, each p r o j e c t  seeks t o  
develop i n s t i t u t i o n a l  and human research capabi 1 i ti es. Whi 1 e n o t  the  
major p r i o r i t y  of IDRC.  support, t h i s  i n s t i t u t i o n a l  and s t a f f  develop- 
ment o b j e c t i v e  i s  recognized as a major  element i n  the  long-term 
s o l u t i o n  f o r  t he  many problems o f  developing count r ies .  Other 
under ly ing  ob jec t i ves  i n c l  ude developing and high1 i g h t i n g  new 
f i s h e r i e s  o p p o r t u n i t i e s  f o r  f u t u r e  1 arge-scal e development o r  
implementation v i a  extension serv ices  on a na t iona l  o r  reg iona l  
l e v e l  . Regional exchange o f  a1 1 i n fo rmat ion  and techno1 ogy developed 
w i t h  IDRC support i s  always sought and open access i s  assured. 
TABLE 17 
FISHERIES PROJECTS ACTIVE I N  REVIEW PERIOD 
Regional Percent 
Region ' Country P ro jec ts  Appropr ia t ions  ( $ 1  A1 1 o c a t i  on 
ASRO 5 16 3,629,590 26.6 
SARO 2 4 876,520 6.4 
LARO 13 19 4,579,310 33.5 
EAR0 2 2 544,000 4.0 
MERO 3 4 1,602,000 11.7 
WAR0 3 3 1,498,000 11.0 
TOTAL 28 48 12,729,420 93.2 
Cooperative 
P ro jec ts  (4, Asia)  (4, Asia)  923,000 
Overa l l  
To ta l  28 5 2 13,652,420 100.0 
These ob jec t i ves  were es tab l  i shed e a r l  i e r  and have b a s i c a l l y  remained 
the  same s ince the  beginning o f  t h e  F i she r ies  program. What has 
changed i s  the  r e l a t i v e  emphasis on f i s h e r i e s  subsectors i n  t ime and 
between geographical regions. I n i t i a l  ly, the  p r i o r i t y  f o r  F i she r ies  
support was s e t  as " food f o r  t h e  poor" w i t h  major emphasis 
on aquacul t ~ ~ r e  and some support f o r  a r t i  sanal f i s h e r i e s ,  i n c l  udi  ng 
f i s h  processing. A t  t he  beginning o f  t he  p e r i o d  under rev iew 
F ishe r ies  was subdivided i n t o  Aquacul t u r e  and F i s h  Processing, b u t  
th is . .  changed i n  1980 t o  Aquaculture and Mar icu l  ture, and Ar t i sana l  
F isher ies,  where by-catch p r o j e c t s  are  i nc l  uded i n  A r t i  sanal 
F isher ies .  
3. Review o f  F i s h e r i e s  Development 
An i n i t i a l  ana lys is  of supply and demand i n  t h e  f i s h e r i e s  sector  
shows t h a t  wor ld  f i s h  consumption i s  p r o j e c t e d  t o  increase, 
generat ing a demand t h a t  w i l l  o u t s t r i p  the  supply, w i t h  consequences 
o f  h igher p r i ces  and probably i n  l e s s  p r o t e i n  being a v a i l a b l e  t o  the  
poorer segments o f  the  populat ion.  
The major technical  issues t h a t  concern the  IDRC F i s h e r i e s  s t a f f  are: 
a) the economical harves t  o f  f i s h  i s  thought t o  have reached a l e v e l  
t h a t  i s  near the  capac i ty  t h a t  the  ecosystem can susta in;  
b )  a1 though aquacul t u r e  product ion  from t r a d i t i o n a l  systems i s  h igh  
i n  some areas (Asia) ,  the  s c i e n t i f i c  understanding. o f  product ion 
processes and . input loutput  r e l a t i o n s h i p s  i s  a t  a very e a r l y  
stage; 
c )  i nc reas ing  product ion from developed aquacul t u r e  systems may 
r e q u i r e  i n t r u s i v e  research on s p e c i f i c  components (breeding, 
genetics, diseases, n u t r i t i o n )  w h i l e  a more general approach may 
be requ i red  where aquaculture does no t  e x i s t ;  
d)  a r t i s a n a l  f i s h e r i e s  has been based on the  r e l a t i v e l y  easy access 
t o  a food resource and the  l ack  o f  a l t e r n a t i v e  oppor tun i t i es ;  the 
problem o f  i nc reas ing  the  use o f  a d im in i sh ing  resource w i l l  
demand greater  i npu ts  o f  resource management, b u t  because 
s c i e n t i f i c  i n fo rma t ion  on t r o p i c a l  species i s  p a r t i c u l a r l y  weak, 
a s i g n i f i c a n t  research e f f o r t  i s  requ i red  ( t h e  s p e c i f i c  
a l l o c a t i o n  o f  what has t r a d i t i o n a l l y  been a common proper ty  w i l l  
a l so  have t o  be addressed); 
e) the  new Extended Economic Zones (EEZ) es tab l  i shed under the Law 
of the  Sea have a l l o c a t e d  new resources t o  many developing 
I 
countr ies, and removed some from others. Ne i ther  group i s  
prepared t o  ad jus t  t o  these challenges and oppor tun i t i es  and 
1 
regional  cooperat ion i s  slow t o  mate r ia l i ze ;  and 
f )  comnercial f i s h i n g  i s  very sens i t i ve  t o  o i l  p r i c e  l e v e l s  and I 
possib le f u t u r e  p r i c e  increases w i  11 again a1 t e r  the  indust ry ,  
f o r c i n g  i t  t o  a d j u s t  t o  a new s e t  o f  economic condi t ions.  I 
IDRC Inputs  - The program has mainly concentrated on the Ar t i sana l  
F i sher ies  sector  and on Aquaculture, because o f  the c lose r  f i t  o f  
these areas t o  the  aims o f  IDRC. I n d u s t r i a l  f i s h e r i e s  on t h e  o ther  
hand have no t  received much a t ten t ion ,  because research here i s  very 
cos t ly ,  most o f  the i n d u s t r y ' s  produce i s  reduced t o  animal feed, and 
a number o f  l a r g e  donor agencies provide inpu ts  i n t o  t h i s  subsector. 
4. Regional ~ e v i e w :  A f r i c a  
Overview - Although A f r i c a  produces only 5% o f  the  t o t a l  wor ld  f i s h  
catch, f i s h  i s  a very important  d i e t a r y  source o f  p r o t e i n  f o r  many 
poor r u r a l  people, and f i s h e r i e s  provide employment f o r  some two m i l -  
1 i o n  Afr icans. E a r l i e r  fo recasts  o f  the  p o t e n t i a l  o f  f i s h e r i e s  
development were overoptimi s t i c  , and have created expectat ions o f  
r a p i d  growth o f  the p r o d u c t i v i t y  o f  an u n d e r u t i l  i zed  resource. I t  i s  
now recognized t h a t  most A f r i c a n  w i l d  f i s h  resources are e x p l o i t e d  a t  
o r  near t h e i r  capaci ty  and f u t u r e  developments have t o  concentrate on 
optimum resource management. A f r i c a  imports a considerable a1 though 
d imin ish ing amount o f  f i s h ,  thus the s u b s t i t u t i o n  o f  these imports 
w i t h  a l o c a l l y  produced comnodity i s  a h igh p r i o r i t y .  The in t roduc-  
t i o n  o f  f i sh-cu l  t u r e  techniques from As1 a c o n 5  nue t o  be a promising 
f i e 1  d, b u t  progress has been d isappo in t ing ly  slow. Research 
genera l ly  takes place i n  an env i ronment  o f  poor research i n f r a -  
s t r u c t u r e  and lack  o f  t r a i n e d  manpower. 
I n  t h i s  region, n ine f i s h e r i e s  p r o j e c t s  were funded by IDRC, o f  which 
seven d e a l t  w i t h  research o r ien ted  toward developing, adapting, and 
improving a  v a r i e t y  o f  f i sh -cu l  t u r e  systems. I n  add i t ion ,  there  were 
f i she r ies - re la ted  p r o j e c t s  funded by PPS, SS, and HS. A number o f  
other donor agencies are a l so  invo lved  i n  the  f i e l d ,  b u t  most o f  
t h e i r  i n p u t  was d i r e c t e d  toward i n d u s t r i a l  f i s h e r i e s  and development 
ra the r  than research i n  a r t i s a n a l  f i s h e r i e s  and aquaculture. 
'The economic dec l ine  o f  the reg ion had a  considerable e f f e c t  on 
p r o j e c t  resu l t s ,  b u t  as t h i s  s i t u a t i o n  i s  l i k e l y  t o  continue, the 
program has t o  a d j u s t  t o  t h i s  more d i f f i c u l t  research environment. 
I n f r a s t r u c t u r e  degradation, especi a1 l y  i n  communications, has made 
moni tor ing and p r o j e c t  contac t  more d i  f f i c u l  t. . Useful research 
r e s u l t s  have been produced i n  most p r o j e c t s  b u t  t h e i r  extension t o  
users has been l i m i t e d .  To deal w i t h  t h i s  problem, two new aspects 
have been given much more importance. 'These are t o  emphasize aqua- 
c u l t u r e  systems o f  a l e v e l  o f  complexity appropr ia te  t o  the t a r g e t  
group; and t o  ca r ry  ou t  wel l-designed p i l o t  s tud ies  where the i n t e r -  
act ions between the p o t e n t i a l  b e n e f i c i a r i e s  and the new c u l t u r e  
system are examined a t  an e a r l y  p r o j e c t  stage. 
Lack o f  government support has been another source o f  problems. 
Confirming government support i s more d i  f f  i cu l  t under cond i t ions  o f  
recession, where government funds are scarce and the a1 l o c a t i o n  t o  
i n s t i t u t i o n s  and research o f t e n  have a  low p r i o r i t y .  There i s  thus a  
need t o  make a  cont inu ing e f f o r t  t o  ensure t h a t  these p r o j e c t s  remain 
a  h igh p r i o r i t y .  
Future D i r e c t i o n  - The new EEZ and the oppor tun i t i es  they o f f e r  have - 
not y e t  been f u l l y  u t i l i z e d  because investment c a p i t a l  i s  no t  
general ly  ava i l ab le  and dea l ing  w i t h  fo re ign  f i s h i n g  i n t e r e s t s  i s  
often d i f f i c u l t .  The poor economic out look f o r  A f r i c a  i s  expected t o  
continue, w i t h  a  f u r t h e r  dec l ine  o f  expor t  revenues and r e s u l t i n g  
import  r e s t r i c t i o n s .  Th is  w i l l  l i k e l y  have the e f f e c t  o f  decreasing 
I 
f i s h  imports, wh i le  t h e  demand f o r  f i s h  by a l a r g e  and growing 
populat ion w i  11 increase. Despite the  needs, funds from several 
I 
mu1 t i l a t e r a l  agencies have a1 so been dec l in ing.  One p o s i t i v e  resu l  t 
of t h i s  d i f f i c u l t  s i t u a t i o n  i s  an apparent new i n t e r e s t  i n  support ing 
1 
and expanding e x i s t i n g  oppor tun i t i es  based on small producers, as the 
large,  expensive, and complex p r o j e c t s  o f  the  past  can no longer be 
a f fo rded and o f  t e n  have no t  produced t h e  expected resu l  t s  . I 
I n f r a s t r u c t u r e  i n  A f r i c a  has t r a d i t i o n a l l y  been poor and i s  now 
dec l i n ing  para1 1 e l  t o  the  economic decl i ne. Rural and .small -scale 
product ion was genera l ly  d iscr iminated against; w i  t h  the  con t inu ing  
economic recession t h i s  w i l l  be even more the case. 'There i s  a 
cont inu ing poor s i t u a t i o n  i n  the number and q u a l i t y  o f  t r a i n e d  
s ta f f .  'The general atmosphere o f  discouragement i n  t h e i r  work 
created by the lack  o f  funds, the  low p r i o r i t y  given t o  t h e i r  work, 
low sa la r ies  and p o l i t i c a l  c o n f l i c t s  may r e s u l t  i n  outmigrat ion o r  
the loss  o f  mot ivat ion.  
Given t h i s  d i f f i c u l t  s i t u a t i o n  and a t  the  same t ime the need t o  
increase nu tri ti onal and economic benef i t s  from f i sh production, 
support f o r  f i s h e r i e s  research i n  A f r i c a  and the Middle East must 
continue and, i f  possible, increase. P r i o r i t y  areas f o r  support w i l l  
be i n  aquaculture, which has t h e  p o t e n t i a l  o f  increas ing the supply 
o f  f i sh, and t r a d i t i o n a l  f i s h e r i e s  ( a r t i  sanal and subsistence) , which 
supply food and employment t o  l a r g e  numbers o f  poor Afr icans.  An 
important  concl usion t o  be drawn from the dec l ine  i n  . i n f r a s t r u c t u r e  
qua1 i ty i s  t h a t  f i s h  product ion systems based on we1 1 -organized 
government support serv ices may not  always be the  most appropr iate.  
Many past  research and development e f f o r t s  were b u i l t  on the 
existence o f  such systems, f o r  example, fry product ion on government 
hatcher ies o r  we1 1 -organized enforcement systems f o r  cegul a t i  ng 
f i she r ies .  While the  maintenance o f  such systems may be w i t h i n  t h e  
c a p a b i l i t y  o f  some countr ies,  i t  should no t  be assumed t h a t  these 
e x i s t  and w i  11 cont inue t o  e x i s t .  The conclusion i s  t h a t  " s e l f -  
contained" p roduct ion  systems appropr ia te  f o r  l o c a l  cond i t i ons  may 
have b e t t e r  success than systens based on ou ts ide  support  f o r  
essen t i a l  components. 
A major quest ion f o r  aquacul ture i s  -why t h i s  sec to r  has developed so 
much more s low ly  than an t i c i pa ted ,  g iven a s i t u a t i o n  o f  h i g h  demand 
and considerable inputs .  It appears t h a t  many systenis t h a t  are tech- 
n i c a l l y  f e a s i b l e  have come up aga ins t  s o c i a l  and economic problems. 
More a t t e n t i o n  must be g iven t o  develop systems t h a t  a re  appropr ia te  
t o  a p a r t i c u l a r  s o c i o c u l t u r a l  m i l i e u  and t o  i nc lude  the  p o t e n t i a l  
users e a r l y  i n  the  development process. Assessment o f  the  accepta- 
b i l i t y  o f  every aspect o f  these systems cou ld  then be c a r r i e d  o u t  and 
the  systems mod i f i ed  as requi red.  Simp1 i c i  ty and robustness appear 
impor tan t  c h a r a c t e r i s t i c s  o f  f i s h - c u l  t u r e  systems t o  be developed f o r  
A f r i c a n  cond i t ions ,  w i t h  low i n i t i a l  investment,  the  use o f  n a t i v e  
species, and simp1 e f ry product ion  and t r a n s p o r t  methods. 
Major themes f o r  capture  f i s h e r i e s  w i l l  be i n c r e a s i n g  the  e f f i c i e n c y  
o f  the  use o f  catches and the  l i m i t a t i o n  o f  f i s h i n g  pressure, based 
on the  assessment o f  the  p resen t  s t a t e  o f  f i s h e r i e s  resources and t h e  
f u t u r e  sus ta inab le  p o t e n t i a l  y i e l d .  L i m i t i n g  e f f o r t ,  p a r t i c u l a r l y  i n  
d ispersed mu1 t i u n i  t f i s h e r i e s ,  i s  perhaps t h e  toughest  f i s h e r i e s  
problem o f  present  times; several o r i g i n a l  approaches have been 
proposed f o r  A f r i c a n  c o u n t r i e s  b u t  f i e l dwork  on these has n o t  y e t  
been done. Recent conceptual advances i n  s tock  assessment i n  mu1 ti- 
species, mu1 ti gear t r o p i c a l  f i s h e r i e s  a re  ava i  1 ab le  and need t e s t i n g  
i n  a v a r i e t y  o f  s i t u a t i o n s .  
F u l l  desc r ip t i ons  o f  the  w ids l y  v a r i e d  f i s h e r i e s  systems opera t ing  i n  
A f r i c a  are  l a c k i n g  i n  many areas. D e s c r i p t i v e  research o f  t h i s  k ind ,  
a1 though n o t  p a r t i c u l  a r l y  g lo r i ous ,  may be e s s e n t i a l  i n  focus ing  
development e f f o r t s  on aspects o f  the  f i s h  product ion  and market ing 
system which are  most amenable t o  improvement. 
5. Regional Review: L a t i n  Anierica/Cari bbean 
Overview - The t o t a l  f i s h  production o f  L a t i n  America and the 
Caribbean area aniounts t o  roughly 11% o f  the world t o t a l .  A l a rge  
proport ion o f  t h i s  product ion comes from the P a c i f i c  region where the 
Humboldt cu r ren t  runs along the west coast o f  the cont inent  and 
creates nu t r i en t - r i ch  upwell ings o f  subantarct ic  waters i n  Chi le,  
Peru, and Ecuador. The major niarine production i n  the Humboldt 
system i s  the capture o f  small pelagic f i s h  f o r  the reduct ion 
industry.  The predominance o f  t h i s  system i s  expressed i n  the annual 
catch s t a t i s t i c s  which show t h a t  the two main bene f i c ia r ies  (Chi le,  
Peru) account f o r  70% of the t o t a l  aquat ic production o f  the 
continent. Other ecosystems o f  importance i n  the region are the 
Caribbean basin w i t h  t r op i ca l  cha rac te r i s t i c s  t h a t  are a1 so re1 evant 
t o  the A t l a n t i c  Coast from Colombia t o  Northeastern B raz i l ,  the 
Argentinian she1 f, and the in land  f l  uv i a l  ecosystem o f  Amazon, 
Orinoco, Magdalena, and Lake T i t i caca  which provide niost o f  the 
fresh-water species consumed i n  the cont inent .  
L a t i n  America i s  not  densely populated, and has abundant natural  
resources and a1 t e rna t i ve  p ro te in  sources t o  f i s h .  F isher ies ,  thus, 
i s  o f  low importance w i t h i n  the economies o f  these countr ies, where 
even i n  Chile, the fou r th  l a rges t  producer i n  the world, f i she r i es  
only contr ibuted 2% t o  the GNP. 
I n  such a s i t ua t i on  o f  a r e l a t i v e l y  low populat ion and the r e l a t i v e  
abundance o f  other p ro te i n  sources, f isher ies ,  espec ia l ly  a r t i  sanal 
and aquaculture, are o f  low p r i o r i t y .  Aquaculture espec ia l l y  has had 
very l i m i t e d  importance due t o  the considerable po ten t ia l  o f  the 
marine waters and on ly  the cu l t u re  o f  h i gh l y  valuable species 
d i rec ted t o  the export market (prawn, oysters)  has a t t r ac ted  the 
a t t en t i on  o f  p r i va te  investors.  Freshwater ( in land)  f i she r i es  are 
not  s i g n i f i c a n t  i n  terms o f  overa l l  production, amounting t o  on ly  3% 
of the t o t a l  catch f o r  the continent. Research under these 
cond i t i ons  has l a r g e l y  focused on aspects o f  n a t i o n a l  i n t e r e s t  and 
i n d u s t r i a l  f i s h i n g ,  w i t h  t h e  s e t t i n g  up o f  many i n s t i t u t i o n s .  Bu t  
t he  present  economic d i f f i c u l t i e s  have now reduced t h e i r  fund ing  and 
caused. a decl ine,  made worse by the  ou tm ig ra t i on  o f  many o f  t he  
pro fess iona l  s. 
Concentrated i n p u t  by I D R C  has been i n  t h e  f i e l d  o f  aquacul ture 
s tud ies  under c o n t r o l l e d  cond i t ions .  The main aim was t o  research 
the  product ion  o f  1 arvae and t o  r e a r  them t o  adul t s .  Up t o  now two 
p r o j e c t s  (Peru, Jamaica) have been moderately successful  , b u t  i n  Peru 
experimental  work had t o  be suspended due t o  eco log i ca l  changes 
(E l  Ni no). D i  f f e r e n t  c u l  t u r e  systems were experimented w i t h  i n  
several p ro jec ts ,  w i t h  d i f f e r i n g  degrees o f  success and most s tud ies  
are s t i l l  i n  progress. Most p r o j e c t s  have n o t  i n v o l v e d  economic 
s tud ies  as many o f  them have n o t  y e t  reached a stage where extensions 
and demonstrations can be c a r r i e d  out .  Concent ra t ing  on aquacul ture 
has n o t  produced the  a n t i c i p a t e d  r e s u l t s ;  progress i s  very slow due 
t o  i s o l a t i o n  o f  p r o j e c t s  and t h e  need t o  emphasize t h e  development o f  
l o c a l  c a p a b i l i t y  i n  the  e a r l y  stages o f  a p ro jec t .  The p a r t i c u l a r  
lessons learned from the  experiences o f  t he  l a s t  years  were discussed 
i n  1983 and adjustments have been made. 
Future  D i r e c t i o n  - The f u t u r e  d i r e c t i o n  o f  t he  program i n  L a t i n  
America i s  s t r o n g l y  i n f l  uenced by the  demand s i t u a t i o n ,  cha rac te r i zed  
by a need t o  respond t o  the  i nc reas ing  demand o f  an expanding 
popu la t i on  under cond i t i ons  o f  economic c r i s i s .  A spec ia l  problem o f  
the  reg ion  i s  t h e  heavy ex te rna l  debt  burden o f  most coun t r i es  and 
t h e i r  need f o r  h igh  i n t e r e s t  payments, causing h igh  i n f l a t i o n ,  
currency deval ua t ion ,  and shortages o f  money f o r  deve? dpment. 
The research s i t u a t i o n  under these c o n d i f  i o n s  i s  very d i f f i c u l  t, 
because due t o  l a c k  o f  funds and support t he re  a r e  now fewer research 
a c t i v i t i e s ,  reduc t ions  i n  s t a f f i n g ,  and Illore emphasis on teaching o r  
a d m i n i s t r a t i v e  tasks than on research. Wi th t h e  heavy emphasis on 
export,  there  i s  now considerable overexpl o i  t a t i o n  o f  na tura l  
resources r e s u l t i n g  i n  an undersupply o f  l o c a l  markets, h igh  l o c a l  
pr ices,  and a general l a c k  o f  government funds t o  c o r r e c t  t h i s  
s i t ua t i on .  Some new i n i t i a t i v e s  by t h e  a r t i s a n a l  f i s h e r i e s  sector  t o  
organize, moni tor  the  resource, and improve t h e i r  e f f i c i e n c y  have 
been a p o s i t i v e  aspect i n  t h i s  no t  very hopeful s i t u a t i o n ,  and may 
generate new oppor tun i t i es  f o r  assistance. 
For the  IDRC F i s h e r i e s  program t o  remain e f f e c t i v e  i n  L a t i n  America, 
i t  i s  necessary t o  stream1 i n e  the  scope o f  t he  program by concen- 
t r a t i n g  on some c r u c i a l  areas where our  a c t i v i t i e s  can have a mu1 ti- 
p l i c a t i v e  impact. The main emphasis o f  t he  F i she r ies  program i n  
South America w i l l  be on a r t i s a n a l  f i s h e r i e s  as the  main supp l i e r  o f  
l o c a l  food, w i t h  emphasis on new gear technology, a1 t e r n a t i v e  
resources, and improvements o f  hand1 i ng, processing, and marketing. 
Mar icul  t u r e  w i l l  become more impor tant  i n  response t o  overexpl o i  t e d  
resources as an a1 t e r n a t i v e  t o  the  d e c l i n i n g  catches and t h i s  i n p u t  
w i l l  be aimed main ly  a t  a r t i s a n a l  f i s h e r i e s  communities. One f u t u r e  
area o f  involvement may be i n  the  establ ishment o f  the  Aquaculture 
and A r t i  sanal F i she r ies  Network. 
Landing s t a t i s t i c s  show t h a t  f reshwater  species represent  only 3% o f  
the t o t a l  aquat ic  product ion i n  L a t i n  America; thus the  importance o f  
freshwater aquacul t u r e  w i l l  cont inue t o  be marginal . I n  p a r t i c u l a r  
cases, where the  p o t e n t i a l  e x i s t s  our  p r i o r i t y  should be t o  support 
t he  development o f  c u l  t u r e  methods f o r  1 ocal species (Col ossoma, 
Chame), espec ia l l y  where there  a l ready i s  an e x i s t i n g  l o c a l  market, 
r a t h e r  than basing work on imported species (Carps, T i l a p i a )  t h a t  
have t o  be int roduced t o  the l o c a l  populat ion.  Most p r o j e c t s  w i l l  
i nc lude a s t rong l o c a l  personnel component i n  the  s t a f f i n g ,  t o  employ 
u n d e r u t i l  i z e d  l o c a l  manpower and b u i l d  up exper t i se  and i n s t i t u t i o n s .  
6. Regional Review: Asia 
Overview - Asia i s  the  major f i s h  product ion area o f  the  wor ld  and 
accounts f o r  46% o f  the  t o t a l  catch, al though the f i g u r e  inc ludes 
catches made by Asian d is tant -water  f l e e t s  i n  o ther  pa r t s  o f  the  
world. I n  aquaculture, pa r t s  of Asia have a long  h i s t o r y  b u t  the  
s c i e n t i f i c  base o f  the many aspects was poor ly  understood and t h i s  
has 1 i m i t e d  the wider a p p l i c a t i o n  o f  the methods used i n  the past.  
Newly t r a i n e d  young s t a f f  have been eager t o  work i n  t h i s  f i e l d ,  and 
the p o t e n t i a l  l o c a l  demand and a l u c r a t i v e  market have provided the 
economic incent ives.  But more r e c e n t l y  the  f u r t h e r  expansion o f  
aquacul t u r e  has been 1 i m i  t e d  by 1 i t t l e  understood soc ia l  and cu l  t u r a l  
aspects. 
A r t i  sanal f i s h e r i e s  was i n c r e a s i n g l y  be ing recognized by nat iona l  
governments and donor agencies as an important  regional  i ssue . 
Development e f f o r t s  t o  date had o f t e n  been disappoint ing;  socio- 
economic and sociocul t u r a l  issues were suspected t o  be c o n s t r a i n t s  
b u t  1 i t t l e  d e t a i l e d  in fo rmat ion  existed.  Resources a v a i l  ab le  t o  the 
a r t i s a n a l  sector  proved t o  be l i m i t e d  and increas ing inc iden ts  o f  
compet i t ion and l a t e r  con f ron ta t ion  between a r t i s a n a l  and i n d u s t r i a l  
f i s h e r i e s  were occurr ing. Many governments o f  the reg ion gave 
p r i o r i t y  t o  the development o f  t h e i r  i n d u s t r i  a1 f i s h e r i e s  desp i te  
t h e i r  increas ing i n t e r e s t  i n  the  a r t i s a n a l  sector .  Major f i n a n c i a l  
and i n f r a s t r u c t u r e  support cont inued t o  be d i r e c t e d  toward r a p i d  
i n d u s t r i  a1 development and the des i re  t o  expor t  h igh-pr iced f i s h e r i e s  
products . 
The main i n i t i a t i v e  i n  Asia, as ide from the  programs supported, has 
been the establ ishment o f  reg iona l  networks, some o f  which are  now i n  
t h e i r  f i r s t  steps toward establishment, w i t h  f u l l - t i m e  o r  par t - t ime 
coordi nators. One o f  the b igges t  prob l  ems h inder ing  the performance 
of the  F isher ies  Program i n  the Asia reg ion  i s  the  excessive workload 
o f  superv is ion and p r o j e c t  fo rmula t ion  and more s t a f f  i s  a p r i o r i t y .  
Fur ther  e f f o r t s  w i l l  be aimed a t  s e t t i n g  up a CGIAR s t y l e  f i s h e r i e s  
centre, t o  be endorsed and/or funded by IDRC. Other donors have 
r e c e n t l y  become more a c t i v e  i n  t h e  f i s h e r i e s  f i e l d ,  b u t  are l a r g e l y  
concent ra t ing  on devel opment, w i t h  1 i ttl e i n t e r e s t  i n  research. 
Workshops have proved t o  be a valuable he lp  i n  b r i n g i n g  s c i e n t i s t s  
together  and have become the  s t a r t i n g  p o i n t  o f  many new p r o j e c t  
submissions. Aquaculture workshops proved a very worthwhi 1 e means o f  
f u r t h e r i n g  exchange and cooperat ion between p r o j e c t s  and need 
increas ing a t t e n t i o n .  T r a i n i n g  i n  the  reg ion i s  inadequate; more and 
b e t t e r  i n s t i  t u t i  ons and t r a i n i n g  programs a re  needed t o  cover the  
demand i n  the  f i e 1  d o f  f i s h e r i e s ,  e s p e c i a l l y  i n  aquaculture. 
Future  D i - rec t ion  - Demand f o r  f i s h  and f i s h e r i e s  research i s  expected 
to increase i n  Asia. Th is  can on ly  be met through the proper 
func t ion ing o f  reg iona l  f i  sher ies organ iza t ions  and t h e i r  input .  The 
importance of a socio-economic ana lys i s  f o r  each p r o j e c t  from. the  
s t a r t  has been recognized, b u t  t h i s  i s  o f t e n  d i f f i c u l t  i n  a new tech- 
nology f i e l d .  A s h i f t  o f  emphasis toward more p r o j e c t s  w i t h  species 
o f  h igh  market value and h igher  product ion cos ts  can be j u s t i f i e d  i n  
the  con tex t  o f  Asia, where a l u c r a t i v e  market f o r  s p e c i a l t y  products 
assures a good r e t u r n  and where access t o  loans make a more c a p i t a l -  
i n tens i ve  operat ion feas ib le .  For  cap t i ve  f i s h e r i e s ,  the  d i r e c t i o n  
should be t o  e s t a b l i s h  optimum arrangement o f  the  present  resources, 
based on an assessment o f  p o t e n t i a l  and t o  increase the  e f f i c i e n c y  o f  
use o f  the catches. More emphasis w i  11 need t o  go toward aquacul t u r e  
espec ia l l y  i n  coun t r i es  t h a t  have l o s t  t r a d i t i o n a l  f i s h i n g  r i g h t s  
through new Law o f  the  Sea boundaries. 
Increasing support shoul d a1 so be considered f o r  a r t i  sanal f i  sher ies  
as new socio-economic data are i n d i c a t i n g  d l  rec t i ons  f o r  f u r t h e r  
b i  01 og ica l  research. Thi  s w i  11 1 i k e l  y concentrate on an improved 
understanding o f  t r o p i c a l  f i s h  species and t h e i r  response t o  iniproved 
management systems. The two sectors o f  aquaculture and a r t i s a n a l  
f i s h e r i e s  are  expected t o  work i n c r e a s i n g l y  together  as coas ta l  aqua- 
c u l t u r e  i s  being t e s t e d  as a  new employment and f i s h  p roduc t i on  
system f o r  coasta l  f ishermen. F i s h e r i e s  should now g i v e  more 
a t t e n t i o n  t o  resource a1 1  oca t i on  re1 a t e d  issues. Q u a n t i t a t i v e  data 
are l a c k i n g  t h a t  would demonstrate t h e  value o f  t h e  f i s h e r i e s  
resource, the  nurr~ber o f  people involved,  and t h e  r e l a t e d  l e v e l  o f  
f i  sher ies  research and researchers i n v o l  ved. These data a re  neces- 
sary t o  compare f i s h e r i e s  w i t h  o the r  sectors, such as a g r i c u l t u r e ,  
and w i l l  show t h a t  some sec tors  are  underfunded o r  unders ta f fed  
r e l a t i v e  t o  t h e  resource. Cont inuing IDRC support  should go t o  bo th  
u n i v e r s i  ty and governliient departments, b u i  1  d i  ng 1  i nkages wherever 
poss ib le .  I d e n t i f i c a t i o n  o f  s t rong n a t i o n a l  and reg ion  cent res  
should cont inue, and IDRC F i s h e r i e s  should beg in  a  program r a t h e r  
than p r o j e c t  support on a  t r i a l  b a s i s  w i t h  some o f  these 
i n s t i t u t i o n s .  
F i n a l l y ,  one area t h a t  may o f f e r  new op t i ons  f o r  increased f i s h  
product ion  i s  i n l a n d  f i s h e r i e s ,  e s p e c i a l l y  i n  areas where r e s e r v o i r s  
a re  be ing  b u i l t .  Cur ren t  p r o j e c t i o n s  show an increase i n  r e s e r v o i r  
cons t ruc t i on  i n  many count r ies ,  b u t  t h e  t o p i c  i s  s t ' i l l  c o n t r o v e r s i a l  
i n  terms of t h e i r  p o s i t i v e  versus negat ive  e f f e c t s .  Reservoi rs  o f f e r  
good p o t e n t i a l  f o r  la rge-sca le  f i s h  product ion  through na tu ra l  s tocks 
caught i n  t h e  rese rvo i r ,  o r  through c u l t u r e  i n  cages o r  s i m i l a r  
s t ruc tures .  T h i s  i s  n o t  a  new area f o r  I D R C  support, b u t  due t o  t h e  
r e s e r v o i r  cons t ruc t i on  boom i t  i s  suggested t h a t  research support  be 
expanded soon f o r  t h i s  sec tor  t o  a1 low a  more r a p i d  development o f  
s i  te -spec i  f i c  data and o v e r a l l  research method01 ogies f o r  t he  region.  
D. FORESTRY 
1. I n t r o d u c t i o n  
During the past  decade, there  has been an increas ing recogn i t i on  i n  
many developing coun t r ies  o f  the  impor tant  r o l e  t h a t  fo res ts  and 
t rees p l  ay i n  he1 p i  ng t o  increase a g r i c u l  t u r a l  p roduc t i v i t y ,  t o  
improve r u r a l  wel fare,  t o  a l l e v i a t e  t h e  negat ive impact o f  the  energy 
c r i s i s ,  and t o  preserve the environment. 'There has been a major 
s h i f t  i n  f o r e s t r y  development toward these areas o f  concern, b u t  t h i s  
change has n o t  y e t  been matched by an expansion o f  f o r e s t r y  research 
t o  cover these new areas o f  i n t e r e s t .  
Of the 1 i m i  t e d  research expenditure, more than 90% has been d i rec ted  
toward the  u t i l i z a t i o n  o f  na tu ra l  f o r e s t  resources, the  c r e a t i o n  o f  
new i n d u s t r i a l  p lanta t ions ,  and examining the  potent i 'a l  f o r  b e t t e r  
i n d u s t r i a l  u t i l  i z a t i o n .  By contrast ,  research i n t o  f u e l  wood, 
charcoal, and other wood-based energy products, which account f o r  
almost 80% o f  t o t a l  wood consumption i n  the developing world, has 
been minimal. While i n d u s t r i a l  f o r e s t r y  research w i l l  remain 
important t o  those coun t r ies  t h a t  do possess a major resource, i t  i s  
c l e a r  t h a t  a f resh look a t  research p r i o r i t i e s  i s  needed. Only about 
40 o f  more than 100 developing count r ies  can c l a i m  t o  have s i  gni f i  - 
cant  areas o f  c losed h igh  fo res t ,  w h i l e  about 70 count r ies  were 
i d e n t i f i e d  as having i n s u f f i c i e n t  wood t o  meet t h e i r  domestic needs. 
For the  m a j o r i t y  o f  these, the  main t h r u s t  o f  f o r e s t r y  dur ing  the 
coming years w l l l  have t o  be on a f f o r e s t a t i o n  w i  t h  fast-growing 
species. Special emphasis w i l l  need t o  be on fuelwood and the 
p l a n t i n g  o f  mult ipurpose t rees  around homesteads, along farm 
- boundaries, i n  v i l l a g e  woodlots, and i n  uplands watersheds. The 
research p r i o r i t i e s  o f  these count r ies  and the inpu ts  t h a t  AFNS can 
make should r e f l e c t  t h i s  s i tua t ion .  
2. Fo res t r y  Background 
Because o f  the IDRC's mandate t o  d i r e c t  i t s  e f f o r t s  toward he1 p ing  
the r u r a l  poor, some elements o f  socio-economic research need t o  be 
an i n t e g r a l  p a r t  o f  t he  f o r e s t r y  program. Th is  i s  necessary t o  
i d e n t i f y  the needs, const ra in ts ,  and the  acceptance o f  changes o f  t he  
t a r g e t  group and t o  foresee developments and understand f u t u r e  
needs. I n  response t o  pressures from ou ts ide  and from w i t h i n ,  T h i r d  
Worl d governments sometimes have d i  f f e r e n t  p r i o r i t i e s  from IDRC, b u t  
i t  has been a s t rength  o f  t h i s  o rgan iza t i on  t o  achieve r e s u l t s  w i t h i n  
i t s  mandate i n  sometimes d.i f f i c u l  t c i  rcumstances. Sollie o f  these 
achievements have been the  a b i l i t y  t o  foresee changes, t o  respond t o  
them, and i n  the  process t o  r e o r i e n t  government p r i o r i t i e s  i n  these 
d i rec t i ons .  Examples are  the  pioneer work o f  IDRC i n  the  areas o f  
agro fores t ry ,  woodstoves, and bamboolrattan. The major needs f o r  
f o r e s t  research i n  devel op i  ng coun t r i es  can be i den t i  f i e d :  
a) research r e l a t e d  t o  the  c .on t r i bu t i on  o f  f o r e s t r y  t o  r u r a l  devel- 
opment, i n c l u d i n g  product ive  and p r o t e c t i v e  func t i ons  o f  t rees  
and fo res ts ,  w i t h  greater  emphasis on research i n t o  farming 
systems which are i n c o r p o r a t i n g  t r e e s  and watershed p ro tec t i on ;  
b), research r e l a t e d  t o  energy product ion and use, i n t o  ways and 
means o f  i nc reas ing  the  p r o d u c t i v i t y  o f  t r e e s  t o  produce the  
maximum biomass energy y i e l d  per  hectare i n  the  s h o r t e s t  poss ib le  
time, and i n t o  conserving wood resources by more e f f i c i e n t  wood 
use, f o r  example through improved wood stoves; 
c )  research r e l a t e d  t o  the  more e f f e c t i v e  conservat ion and manage- 
ment o f  t r o p i c a l  f o r e s t s  w i t h  specia l  reference t o  t h e i r  
regenerat ion and enrichment; and 
d) research r e l a t e d  t o  the  u t i l i z a t i o n  and market ing o f  t imber from 
secondary species and the  u t i  1  i z a t i  on o f  woody r e s i  dues. 
I 
Notwi thstanding these new areas o f  research, t he  more t r a d i t i o n a l  
work on i n d u s t r i a l  p l a n t a t i o n s  and f o r e s t  u t i l i z a t i o n  shoul d 
cont inue, a1 though t h e  re1  a t i  ve emphasis may change. 
I 
The problem areas i n  the  f o r e s t r y  program l a r g e l y  i n v o l v e  t h e  I 
sometimes d i f f i c u l t  working cond i t i ons  i n  T h i r d  World count r ies .  
Most o f  the  na t i ona l  research i n s t i t u t i o n s  are  exper ienc ing  a ser ious  I 
shortage o f  opera t iona l  funding and t h e  general l ack  o f  t r a i n e d  
' s c i e n t i s t s  i s  made worse by t h e  d r i f t  o f  s t a f f  i n t o  a d m i n i s t r a t i o n  
I 
and indus t ry .  A cons iderab le  number o f  research i n s t i t u t i o n s  do 
e x i s t  both i n  t he  developed wor ld  and i n  developing count r ies ,  b u t  
o f t e n  they are no t  used t o  capac i t y  and t h e  l a c k  o f  communication 
among them and w i t h  p r o j e c t s  and research organizat ions,  causes a 
considerable wastage. Th i s  l a c k  o f  communication and coo rd ina t i on  i s  
a1 so present  between the  mu1 ti tude o f  i n t e r n a t i o n a l  and b i  1 a t e r a l  
research and devel opment programs. 
It i s  i n  t h i s  f i e l d  t h a t  considerable changes a re  t a k i n g  p lace as t h e  
number o f  agencies suppor t ing  f o r e s t r y  research has d ramat i ca l l y  
increased i n  the  l a s t  years. An impor tan t  i n i t i a t i v e  r e c e n t l y  has 
been the  establ ishment  o f  a semipermanent s e c r e t a r i a t  by the  
I n t e r n a t i o n a l  Union o f  Fo res t  Research Organizat ions ( IUFRO 1, which 
has the  mandate t o  i d e n t i f y  f o r e s t  research needs i n  t he  developing 
w o r l d  and t o  s t imu la te  t h e  i n p u t  by researchers from i n s t i t u t e s  i n  
developed countr ies.  
O f  t he  $2,500 m i l l i o n  prov ided by sponsoring agencies f o r  f o r e s t r y  
development dur ing  the  pas t  decade, o n l y  $200 m f l l  i o n  (8%) has been 
spent on research a c t i v i t i e s .  The l a r g e s t  s i n g l e  sponsor, t h e  World 
Bank, a l l o c a t e d  o n l y  t h ree  percent  o f  i t s  investment t o  research. 
Yet even t h i s  low f i g u r e  g ives an i n f l a t e d  p i c tu re ,  s ince  i n  many 
programs p i  1 o t  p r o j e c t s  are descr ibed as research. Nevertheless, 
t he re  i s  a no tab le  t r e n d  f o r  more agencies t o  spend more on research, 
i n  many cases because o f  t he  c o s t l y  f a i l u r e s  i n  t e c h n i c a l l y  unsound 
development p r o j e c t s  o f  t he  past. 
On repor ted  s t a t i s t i c s ,  I D R C  c u r r e n t l y  occupies seventh place, i n  
f i n a n c i a l  terms, i n  the league o f  f o r e s t r y  research sponsors. Our 
$8.2 m i l l i o n  i n  grants over the  pas t  decade represent  some fou r  
percent  o f  the  o v e r a l l  research expenditure. However, i n  terms o f  
d i r e c t  f i nanc ing  o f  app l i ed  f o r e s t  research, our c o n t r i b u t i o n  has 
undoubtedly made a greater  impact than these f i g u r e s  i nd i ca te .  IDRC 
i s ,  thus, a r e l a t i v e l y  small bu t  d i s t i n c t l y  s i g n i f i c a n t  agency i n  the 
f i e 1  d. 
Wi th in  t h i s  i n t e r n a t i o n a l  framework, t he  IDRC Fo res t r y  program must 
now rede f ine  where i t  can p lay  i t s  most usefu l  ro le .  Our i d e n t i f i -  
c a t i o n  o f  the  t a r g e t  benef ic ia ry ,  w i t h  i t s  i m p l i c a t i o n  o f  socio- 
economic content, he1 ps de f ine  the  s e l e c t i o n  among the poss ib le  
research e n t e r p r i  ses and in te rven t ions .  Equal 1 y, t h e  i den t i  f i c a t i o n  
o f  p r i o r i t i e s  must remain f l e x i b l e  and a l l o w  f o r  changes i .n d i r e c t i o n  
when o the r  agencies move i n t o  a f i e l d  i n  which we have been pioneers, 
as was experienced w i t h  cooking stoves. 
To date, t he  vas t  m a j o r i t y  o f  p r o j e c t s  supported by the  f o r e s t r y  
program have been w i t h  government research i n s t i t u t e s  o r  f o r e s t  
services. Uni v e r s i  ty research departments have rece i  ved 1 i ttl e 
support because o f  t h e i r  tendency t o  work on basic, r a t h e r  than 
appl i ed, research. The st rengthening o f  these na t iona l  research 
i n s t i t u t e s  i s  one o f  the  p r i o r i t i e s  and may be achieved w i t h  the  
p r o v i s i o n  o f  adequate opera t iona l  funds as much as the  p rov i s ion  o f  
encouragement and moral support by IDRC s t a f f  t o  the  s c i e n t i s t s  who 
of ten work i n  d i  f f  i c u l  t environments. The l e v e l  o f  i n s t i t u t i o n a l  
capacity,  the  q u a l i t y  o f  the  s c i e n t i s t s ,  and the  capac i ty  o f  l o c a l  
t r a i n i n g  i n s t i t u t i o n s  a1 1 are  genera l l y  lowest  i n  A f r i c a ;  w h i l e  L a t i n  
America i s  somewhat higher, Asia tends t o  be b e s t  i n  a l l  th ree areas. 
IDRC has i n  fo res t ry ,  as i n  o ther  f i e l d s ,  a r a t h e r  special  i d e n t i t y ,  
based on i t s  emphasis on i n v o l v i n g  pro fess iona ls  i n  research 
projects,  i t s  in termediate size, and i t s  considerable f l  e x i  b i  1 i ty. 
This approach a l so  imposes some l i m i t a t i o n s ,  f o r  example, IDRC i s  
reac t ing  t o  proposal s  r a t h e r  than suggesting them. Especi a1 1 y i n  
fo res t ry ,  the magnitude o f  the  problem i s  o f t e n  beyond the t ime scale 
and the f i n a n c i a l  capac i ty  t h a t  IDRC can o f f e r .  
3. Review o f  the  Fores t ry  A c t i v i t i e s  
The s ta ted  goal o f  the  Fores t ry  program was t o  concentrate on soc ia l  
r a t h e r  than i n d u s t r i a l  f o res t ry .  Th is  goal has been whol ly  
achieved. Only minor components o f  a few p r o j e c t s  cou ld  have an 
appl i c a t i o n  i n  i n d u s t r i a l  p lan ta t ions  (tree-seed improvement 
research), wh'ile a l l  p r o j e c t s  have addressed themselves t o  a 
considerable l e v e l  t o  soci  a1 fo res t ry .  
The program has had some success i n  the  e a r l y  recogn i t i on  o f  research 
needs . in f i e 1  ds 1 i ke wood stoves, agro fores t ry ,  bamboo/rattan, and 
Paulowni a. I n  c e r t a i n  areas, however, the  i d e n t i f i c a t i o n  and 
development o f  research has n o t  l e a d  t o  the  d e l i v e r y  o f  expected 
resu l t s ,  f o r  example , the a f f o r e s t a t i o n  and i n t e g r a t e d  product ion 
systems s~~bprograms i n  West A f r i ca .  The Fores t ry  program i n  i t s  
e a r l y  years made a dec is ion t o  concentrate i t s  e f f o r t s  i n  t h i s  
region, although both research capac i ty  and i n f r a s t r u c t u r e  were 
extremely weak here. The d i f f i c u l t i e s  o f  c a r r y i n g  ou t  research i n  
West A f r i ca  however were underestimated. I n  the Middle East, r e s u l t s  
have genera l ly  a1 so been poor. 
During the period, the  program s t a f f  o f  the f o r e s t r y  group grew from 
one i n  1980 t o  f i v e  i n  1984, a l l ow ing  the l o c a t i o n  o f  program 
o f f i c e r s  i n  f i v e  o f  the  s i x  IDRC regions. The d i s t r i b u t i o n  o f  
a1 loca t ions  and p r o j e c t s  by reg ion  i s  given i n  Table 18. 
TABLE 18 
REGIONAL ALLOCATIONS 1972-1989 
1 EAR0 
1 WAR0 





Alloc. No. o f  
$ ' 000 % Projects 
697 11 4 
2,291 35 12 
1,090 17 6 
- - - 
47 0 7 2 
1,996 30 6 
- 1980-1984 Actual 
Alloc. No. o f  
$ ' 000 % Projects 
1985-1989 Projected 
A1 loc.  No. o f  
$ ' 000 % Projects 
I n  general , t h e  program has fo l l owed  i t s  o r i g i n a l  plan, b u t  t h e  most 
, no tab le  divergences have been: 
a) a greater  emphasis was g iven t o  t r e e  improvement, w i t h  a 
consequent reduc t ion  o f  a c t i v i t i e s  i n  fo res t -product  u t i l  i z a t i o n ,  
main ly  due t o  t h e  r a p i d  development o f  a l a r g e  number o f  p r o j e c t s  
i n  t h e  f i e 1  d o f  bamboolrattan; and 
b) a subs tan t ia l  sw i tch  i n  emphasis toward L a t i n  America was a 
r e s u l t  o f  t h e  recru i tment  o f  program s t a f f  t o  work i n  t h e  region, 
which al lowed a b e t t e r  apprec ia t ion  o f  t h e  needs and t h e  
p o t e n t i a l  o f  t h i s  region.  
The f o r e s t r y  program has been d i v i d e d  i n t o  f i v e  subprograms, which 
are described i n  more d e t a i l  here. 
A f f o r e s t a t i o n  - E s t a b l i s h i n g  f o r e s t  p l a n t a t i o n s  i s  a top  p r i o r i t y  i n  
the dry  zones o f  A f r i c a  and South America, where expanding 
populat ions i n  t h e i r  need f o r  fuelwood have been r a p i d l y  des t roy ing  
the na tu ra l  fo res ts .  Countr ies t h a t  once had abundant f o r e s t s  now 
can no longer  meet even t h e i r  minimal requirements f o r  f u e l  and 
b u i  1 d ing  ma te r ia l  s. The depleted na tu ra l  f o r e s t s  have surv ived f i r e ,  
browsing, etc., o n l y  by developing a hardiness t h a t  pa id  i t s  p r i c e  i n  
lower p r o d u c t i v i t y ;  t h e  s u r v i v i n g  species as a r e s u l t  are very slow 
growing. These depleted f o r e s t r y  resources must now be augmented by 
p lan ta t i ons  and wood1 ots. Fast-growi ng e x o t i c  species can be grown 
w i t h  c a r e f u l  c u l t i v a t i o n  and can increase wood product ion  50-fold, an 
increment t h a t  w i l l  o f f s e t  t he  increased r i s k  o f  losses caused by 
pests and diseases t o  which the  indigenous species a re  r e s i s t a n t .  
The a f f o r e s t a t i o n  subprogram has concentrated on research aimed a t  
t he  establ ishment o f  f o r e s t  p l a n t a t i o n s  i n  t h e  dry  zones o f  A f r i c a  
and the upland zones o f  South America. Research i s  being supported 
i n t o  the  s e l e c t i o n  o f  fast -growing e x o t i c  and n a t i v e  species, as w e l l  
as techniques f o r  t h e i r  es tab l  i shment and management. The emphasis 
i n  a l l  p r o j e c t s  i s  on developing simple techniques s u i t e d  t o  use by 
v i  11 agers i n  small -scale p l  a n t a t i  on programs. 
I n  Eastern and Southern Afr ica,  f ou r  p r o j e c t s  deal w i t h  the  
establ ishment o f  woodlots on dry, marginal lands, and are aimed a t  
lessen ing the  c r i t i c a l  shortage o f  f u e l .  These p r o j e c t s  are now 
p rod~ lc ing  p r a c t i c a l  resu l  ts ;  the p r o j e c t  i n  Ma1 awi has been se lec ted 
f o r  an OPE impact study, w h i l e  the  Tanzanian p r o j e c t  has been 
descr ibed i n  a recent  p u b l i c a t i o n  o f  t he  IDRC manuscript ser ies.  I n  
West A f r i ca ,  a network o f  p r o j e c t s  i n  Ma l i ,  Niger,  Senegal, and 
Burkina Faso i s  c a r r y i n g  ou t  s i m i l a r  research i n  t h e  Sahel, b u t  aside 
from fuelwood product ion, they are a1 so concerned w i t h  the  r o l e  o f  
t r e e  f o l i a g e  and f r u i t  as a source o f  animal fodder, a p a r t i c u l a r l y  
important  use o f  t rees  i n  t h i s  zone. I n  L a t i n  America, two sets o f  
problems f o r  t r e e  growth are  being inves t iga ted .  I n  the h igh  
a1 ti tude areas o f  t h e  Andes i n  B o l i v i a ,  Colombia, and Peru, drought, 
low temperature, and h igh  1 i g h t  i n t e n s i t i e s  present  specia l  
d i f f i c u l t i e s .  The Peruvian p r o j e c t  has now l a r g e l y  solved the 
techn ica l  d i f f i c u l t i e s  and i s  proceeding w i  t h  p i l o t  demonstration 
woodlots. The second f i e l d  o f  research i s  s i m i l a r  t o  the  one i n  
A f r i c a ,  concerned w i t h  the  establ ishment o f  p l a n t a t i o n s  i n  the  a r i d  
zones o f  the cont inent ,  where p r o j e c t s  have r e c e n t l y  s t a r t e d  i n  
Chi le,  Hayt i ,  and Peru. 
I n  general, support f o r  a f f o r e s t a t i o n  research has been rewarding, 
p a r t l y  because i t  does n o t  r e q u i r e  h igh  techn ica l  i n p u t  o r  a h igh  
research capac i ty  and i s  thus w i t h i n  the  reach o f  na t iona l  
researchers i n  A f r i c a  and L a t i n  America where the  need i s  greatest .  
The subprogram w i l l  cont inue t o  rece ive  p r i o r i t y  support i n  these 
regions. 
I n teg ra ted  Product ion Systems - S h i f t i n g  c u l t i v a t i o n ,  o r  slash-and- 
burn a g r i c u l t u r e ,  i s  s t i l l  the  predominant form o f  land-use 
throughout the t rop ics .  The system works we l l  when per iods o f  bush 
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f a l l o w  are s u f f i c i e n t l y  l ong  t o  a l l ow  the replenishment o f  s o i l  
nu t r i en ts .  Increas ing popul a t i o n  pressure, however, has resu l  t e d  i n I 
reduced per iods o f  f a l l o w  and a progressive dep le t ion  o f  the s o i l .  
Agroforestry systems, the growing o f  t rees  on the same l a n d  as I 
a g r i c u l t u r a l  crops o r  animals, o f f e r  a more e f f i c i e n t  use o f  the 
land. Trees o r  shrubs can a s s i s t  i n  main ta in ing s o i l  f e r t i l i t y  by 4 
f i x i n g  nitrogen; the  n u t r i e n t s  are l a t e r  re turned t o  the  s o i l  i n  the 
form o f  organic matter.  They a l so  prov ide firewood, b u i l d i n g  
I 
mater ia ls ,  shade, forage f o r  animals, and sometimes f r u i t .  By 
generat i  ng even a small nonagri c u l  t u r a l  crop income f o r  farmers, they 
he1 p t o  re1 ieve  pressure on the 1 and. I 
'The f o r e s t r y  group b u i l t  up a network o f  West A f r i can  ag ro fo res t ry  
pro jec ts ,  b u t  the r e s u l t s  have been d isappo in t ing  due t o  the  lack  o f  
an i n t e r d i  s c i p l  i nary approach by the f o r e s t e r s  1 eadi ng the p ro jec ts .  I 
These p ro jec ts  have now ended and a second regional  network i s  
supported w i t h  p r o j e c t s  i n  Niger ia,  S i e r r a  Leone, and Zaire,  working 
I 
on the incorpora t ion  o f  n i  t rogen- f i x ing  t rees  i n t o  agro fores t ry  
systems i n  the humid t rop ics .  On the  Ind ian  subcontinent, p r o j e c t s  
i n  I n d i a  and Nepal focus on developing pastora l  f o r e s t r y  systems i n  
semi-ari d condi t ions.  
The f o r e s t r y  program has maintained i t s  support o f  the ICRAF which 
o f f e r s  guidance t o  na t iona l  research i n s t i t u t e s .  With ICRAF's 
assistance, two p r o j e c t s  i n  the semi-arid zone o f  Kenya and i n  the  
Peruvian Amazon have r e c e n t l y  received I D R C  funding. The lesson o f  
the need f o r  an i n t e r d i  s c i  p l  i nary approach t o  agro fores t ry  research 
has been we l l  learned. Future support w i l l  emphasize t h i s  by 
developing and moni t o r i  ng p r o j e c t s  I n  c o l l  abora t ion  w i  t h  the CAPS and 
AE programs. Agro fores t ry  research requ i res  a h igh  research 
capaci ty  and i t  i s  c l e a r  t h a t  considerable technical '  assistance and 
more support are requ i red  t o  produce the expected resu l t s ,  i n  A f r i c a  
i n  p a r t i c u l  ar . 
Fores t  Products U t i l i z a t i o n  - I n  the  humid t rop ics ,  loggers have 
damaged o r  destroyed the hardwood f o r e s t s  f o r  centur ies,  i n  t h e i r  
search o f  a few marketable species. Most o the r  p o t e n t i a l l y  valuable 
species were discarded o r  burned i n  t h e  subsequent clearr 'ng f o r  
co lon iza t ion .  Th is  waste was l a r g e l y  caused by t h e  lack  o f  knowledge 
about the  p roper t i es  and uses o f  noncomnercial t imbers. I n  an 
attempt t o  c o r r e c t  t h i s  s i t u a t i o n ,  IDRC has supported a number o f  
p r o j e c t s  i n  South America, where t h e  l a r g e s t  o f  these has invo lved 
the f i v e  count r ies  o f  the  Andean Pact ( B o l i v i a ,  Colombia, Ecuador, 
Peru, and Venezuela). The aim has n o t  on ly  been t o  i n v e s t i g a t e  the 
p roper t i es  o f  1 esser-known hardwood timbers, b u t  a1 so t o  promote 
t h e i r  use through the pub1 i c a t i o n  o f  design manuals f o r  the  
cons t ruc t ion  indust ry .  
The 1 ack o f  grading systems i n  many coun t r ies  o f  the  devel oping worl  d 
leads t o  the  i n e f f i c i e n t  o r  sometimes even dangerous use o f  t imber i n  
const ruc t ion .  P ro jec ts  i n  Mexico and Zimbabwe are c a r r y i n g  o u t  
research i n  t h i s  f i e l d ,  w i t h  the  o b j e c t i v e  o f  pub l i sh ing  grading 
standards and design-stress va l  ues. Wood-energy u t i l  i z a t i o n  i s  
another research area t h a t  has received support. One p r o j e c t  i n  the  
P h i l i p p i n e s  i s  focusing on the new concept o f  developing a small- 
scale energy system f o r  e l e c t r i c i t y  generat ion based on wood 
g a s i f i c a t i o n .  Small p r o j e c t s  i n  Tanzania are  i n v e s t i g a t i n g  improved 
methods of charcoal product ion and designs f o r  charcoal -burning 
cooking stoves. Other IDRC-supported p r o j e c t s  are  c a r r y i n g  o u t  
research i n t o  wood adhesives and the  product ion  o f  raw mate r ia l s  f o r  
tanning . 
Afr ican research capaci ty  i n  t h i s  f i e l d  i s  a1 so very weak. Without 
h igh inpu ts  i n  t r a i n i n g  and f a c i l i t i e s ,  i t  w i l l  be d i f f i c u l t  t o  
j u s t i f y  Forest  Products U t i l i z a t i o n  (FPU) research i n  A f r i c a  i n  the  
next  few years. On the other hand, the  r e s u l t s  from p r o j e c t s  i n  
" L a t i n  America and t h e  a v a i l a b l e  capac i t y  i n  Asia are  seen as 
j u s t i f i c a t i o n  t o  cont inue t h e  support i n  t h i s  f i e l d  and t o  
concentrate on these regions. 
Tree Improvement - Research i n t o  t r e e  Improvement and breeding i s  
re1 a t i v e l y  new compared t o  the  s i m i l a r  a c t i v i t i e s  on a g r i c u l t u r a l  and 
h o r t i c u l  t u r a l  crops. A1 though enormous s t r i d e s  have been made i n  the  
pas t  30 years, much work remains t o  be done a t  a l l  l e v e l s  - from 
improved methods o f  c o l l  e c t i  on, storage, and t reatment  o f  seeds, 
through t h e  t e s t i n g  and s e l e c t i o n  o f  s u i t a b l e  species, t o  the  genet ic  
s e l e c t i o n  o f  improvements o f  i n d i v i d u a l  s t r a i n s  t o  meet p a r t i c u l a r  
s i t e  requirements. 'The p r i n c i  pal and h i g h l y  successful  a c t i v i t y  i n  
t h i s  subprogram has been t h e  establ ishment  o f  a s t rong  network o f  10 
Asian pro jec ts ,  work ing on the  s e l e c t i o n  and improvement o f  bamboo 
and ra t tan .  Propagation methods and c u l  t u r a l  techniques are  a1 so 
be ing  studied, as are  t h e  p r o p e r t i e s  o f  the  p resen t l y  unused 
species. P r o j e c t s  o f  a s i m i l a r  type on d i f f e r e n t  species are  being 
supported i n  China (Paulownia) , Costa Rica ( E r y t h r i n a )  , P h i l i p p i n e s  
(Leucaena) , and Sudan (Prosopis) .  
The development o f  t i ssue-cu l  t u r e  techniques as a valuable t o o l  f o r  
speeding up tree-improvement programs has a l s o  been recognized and 
p r o j e c t s  i n  Malaysia and Senegal a r e  r e c e i v i n g  support.  Tree 
improvement, p a r t i c u l a r l y  through ti ssue-cul t u r e  techniques, i s  a 
soph is t i ca ted  f i e l d  o f  research, r e q u i r i n g  a h i g h  l e v e l  o f  s k i l l  and 
i n f r a s t r u c t u r e .  These are a v a i l a b l e  i n  Asia, where the  e f f i c i e n t  
opera t ion  o f  t h e  program w i l l  be assured. A t  a lower l e v e l  o f  
s c i e n t i f i c  ref inement,  research i n t o  improved c o l l e c t i o n  and storage 
of seed does have the  p o t e n t i a l  t o  be c a r r i e d  o u t  success fu l l y  i n  
A f r i c a  'and L a t i n  America. 
Environmental F o r e s t r y  - Years o f  research have l e d  t o  an 
understanding o f  she1 t e r b e l  t design and good aerodynamics under the  
cond i t i ons  o f  t h e  temperate zones and the  Medi terranean region,  b u t  
i n  A f r i c a  south o f  the Sahara l i t t l e  o r  no research has been c a r r i e d  
o u t  i n  t h i s  f i e l d .  Although some countr ies,  notab ly  Niger ia,  have 
large-scal e programs f o r  es tab l  i sh i  ng shel t e r b e l  t s ,  t he  concepts and 
designs der ived from temperate and Mediterranean research are  n o t  
necessari l 'y s u i t e d  t o  A f r i ca .  IDRC has, there fore ,  supported a 
network o f  fou r  she l te rbe l t - research p r o j e c t s  i n  A f r i ca ,  each w i t h  a 
d i  f f e r e n t  emphasis. I n  N iger ia ,  the  p r o j e c t  addresses the  i n f l  uence 
o f  s h e l t e r b e l t s  on r a i n f e d  a g r i c u l t u r a l  crops. I n  Sudan, the  problem 
i s  the  con t ro l  o f  desert  encroachment on a g r i c u l t u r a l  l and  under 
i r r i g a t e d  condi t ions.  I n  Egypt t h e  o b j e c t i v e  i s  t o  i d e n t i f y  the  most 
sui  tab1 e species and v a r i e t i e s  o f  Casuari na f o r  use i n  shel t e r b e l  t s .  
F i n a l l y ,  i n  Tunisia, the  p r o j e c t  i s  i n v e s t i g a t i n g  the e f f e c t s  o f  
shel t e r b e l  t s  on h o r t i c u l t u r a l  and f r u i t  crops. 
Unfortunately, these p r o j e c t s  have been slow i n  producing r e s u l t s  due 
t o  the long per iod requ i red  t o  e s t a b l i s h  shel t e r b e l  t s  p e r m i t t i n g  the 
subsequent croppi  ng research, the inaccess ib le  l oca t ions  o f  most 
t r i a l s ,  and the low s c i e n t i f i c  capaci ty  o f  l o c a l  researchers. 
Support A c t i v i t i e s  - Several program a c t i v i t i e s  have a1 so been 
c a r r i e d  o u t  which are designed t o  provide a l e v e l  o f  support f o r  
nat iona l  i n s t i t u t i o n s  and researchers. The f o r e s t r y  group has 
organized and sponsored reg iona l  courses on forest- research methods 
and design a t  the  U n i v e r s i t i e s  o f  Los Banos ( P h i l i p p i n e s )  and 
Morogoro (Tanzania) and a course a t  the  Nat ional  U n i v e r s i t y  o f  
Singapore t o  t r a i n  sen ior  s c i e n t i s t s  i n  the  management o f  research, 
development, and appl i c a t i o n s  o f  technology i n  fo res t ry .  
IDRC-sponsored workshops have genera l ly  been based on reg iona l  
p r o j e c t  networks. They are designed t o  promote con tac t  and exchange 
o f  in format ion between researchers working i n  s i m i l a r  f i e l d s  and t o  
h i g h l i g h t  research needs and p r i o r i t i e s ,  which i n  t u r n  o f t e n  l e a d  t o  
the i d e n t i f i c a t i o n  o f  new projects.  Recent workshops have been h e l d  
i n  Singapore on Leucaena research, i n  Bogota on h i g h - a l t i t u d e  
I 
a f f o res ta t ion ,  and i n  ~ u n i  s  on she1 t e r b e l  t s  i n  A f r i c a .  The Fores t ry  
program has a l so  supported i n i t i a t i v e s  o f  the  IUFRO t o  promote 
research i n  LDCs. Major support has been provided by f inancing 
pre l imianry  f a c t - f i n d i n g  studies and sponsoring a  l a r g e  propor t ion  o f  
the LDC p a r t i c i p a n t s  a t  workshops h e l d  i n  S r i  Lanka and B r a z i l .  
Continued support i s  proposed f o r  s i m i l a r  f u t u r e  workshops. During 
the f i  ve-year period, the Fores t ry  program c o l l  aborated w i t h  t h e  
Comnunications d i v i s i o n  i n  producing 11 pub1 i c a t i  ons and a1 so 
ass is ted  i n  the  product ion o f  a  f i l m  on the t o p i c  o f  the  A f r i can  
fue l  wood probl  em. Fur the r  f i l m s  are  planned dea l ing  w i t h  
mu1 ti purpose t r e e  species and bamboo/rattan research. 
The p r i n c i p a l  lesson learned over the  past  f i v e  years was the 
recogn i t i on  o f  some c r i t i c a l  f a c t o r s  i n  the design and development o f  
p ro jec ts .  These i n c l  ude: 
a) ove rop t im is t i c  assessment o f  1 ocal research and i n s t i  t u t i o n a l  
capacity; 
b )  choice o f  research s i t e s  t h a t  were too remote o r  had d i f f i c u l t  
access and, as a  r e s u l t ,  were hard t o  con t ro l  ; 
c )  compl i c a t e d  organ izat iona l  s t r u c t u r e  and the spl i tti ng of 
admi n i  s t r a t i  ve and operat ional  responsi b i  1 i ty ; and 
d) i n s u f f i c i e n t  moni tor ing.  
Factors t h a t  adversely a f fec ted  the success o f  some p r o j e c t s  have 
been mainly due t o  the  l a c k  o f  s ta f f  con t inu i t y ,  poor i n s t i t u t i o n a l  
and admin is t ra t i ve  support, an i n e f f i c i e n t  program o f  work, the  
f a i l u r e  t o  disseminate the  resu l t s ,  and f a i l u r e  o f  the r e c i p i e n t  t o  
understand and f o l l o w  the IDRC mode o f  support. 
4. I d e n t i f i c a t i o n  o f  Research Needs 
The fu tu re  d i r e c t i o n  o f  t he  Fo res t r y  program i s  a  r e s u l t  o f  a  c a r e f u l  
eva lua t ion  o f  a1 1  these opt ions  and the  p r i o r i t i e s  each are g iven i n  
accordance w i t h  IDRC o v e r a l l  p o l i c i e s  and guide1 i n e s  s e t  up f o r  t he  
Fo res t r y  program. Fo res t r y  s t a f f  have gone through a  process t o  
e s t a b l i s h  p r i o r i t i e s  between the  d i f f e r e n t  f i e l d s  o f  research t o  be 
supported. The f a c t o r s  considered i n  e s t a b l i s h i n g  t h i s  c l a s s i f i -  
c a t i o n  were: 
na t iona l  program p r i o r i  t i e s ;  
o the r  poss ib le  support ing agencies i n  t h i s  f i e l d ,  etc.  ; 
response time; 
p o i n t  o f  i n t e r v e n t i o n  i n  terms o f  t he  bene f i c ia r i es ;  
leverage on the  system; 
1  eve1 o f  na t iona l  capac i ty  present  and required;  
r a t i o  o f  research i n p u t  needed t o  b e n e f i t s  expected; and 
r e g i  onal impact. 
The research a c t i v i t i e s  considered and t h e i r  re1 a t i  ve rank ing are  
shown i n  Table 19. 
Among these opt ions, Wild1 i f e  i n  Rural We1 fare ,  Resources Survey, 
I n d u s t r i a l  Forestry,  and I n d u s t r i a l  U t i l i z a t i o n  have i n  the  past  f o r  
a  v a r i e t y  o f  very v a l i d  reasons been o f  low p r i o r i t y  f o r  IDRC support 
and w i  11 cont inue t o  be so. 
  or the  eva luat ion  o f  t h e  remaining en te rp r i ses  a  system was used by 
a l l o c a t i n g  points,  t o  a r r i v e  a t  the rank ing o f  p r i o r i t i e s .  Tnis way 
an o b j e c t i v e  c l a s s i f i c a t i o n  was poss ib le  as t o  where IDRC should g i ve  
p r i o r i t y  support. Th is  c l a s s i f i c a t i o n  then leads t o  the  conclusions 
t h a t  en terpr ises  ranked h igh  are  t o  rece ive  f u l l  a t t e n t i o n ,  w h i l e  
medium- and low-ranking p r i o r i t y  p r o j e c t s  w i l l  on ly  be supported i f  
c e r t a i n  o ther  cond i t ions  are met. 
TABLE 19 
POSSIBLE FOREST RESEARCH ENTERPRISES 
*See t a b l e  i n  the  f u l l  ve rs ion  f o r  t he  d e t a i l e d  eva lua t i on  o f  these 
p r i  o r i  t i e s .  
5. Program Object ives 
P o i n t  P r i o r i t y *  
Score Ranki ng 
-------===------------ -------- 
16 Medi urn 
18 High 





17 Medi urn 
0 Low 




17 Medi urn 
16 Medi urn 
0 Low 
20 High 
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Management o f  
Natura l  Fores ts  
I n d u s t r i a l  
Fo res t r y  
Forestry-Product  
U t i l i z a t i o n  
-- 
The ob jec t i ves  of the  f o r e s t r y  program d u r i n g  the  nex t  f i v e  years  
En te rp r i se  
--.=Pa--- 
Soc io log i ca l  aspects 
Farming systems us ing  t r e e s  
Watershed and range management 
W i  1 d l  i f e  i n  r u r a l  we1 f a r e  
S i l  v i c u l  t u r e  o f  f u e l  wood species 
Y ie ld ,  harvest ing,  and market ing 
V i l l a g e  technology 
Wood-based d e r i v a t i v e s  
Resources survey 
Conservation 
S i l  v i c u l  t u r a l  systems 
S i  1 v i c u l  t u r e  
Management 
Use o f  secondary species 
Minor f o r e s t  products 
I n d u s t r i a l  u t i l  i z a t i o n  
U t i l i z a t i o n  o f  res idues and waste ------------------------------ 
have been based on t h e  p r i o r i t i e s  es tab l i shed  i n  the  prev ious  
chapter: 
a) t o  concentrate on s o c i a l  r a t h e r  than i n d u s t r i a l  o r  f o r e s t r y  
devel opment ; 
b) t o  concentrate resources i n t o  t h e  f o u r  major research f i e l d s :  
i ) In teg ra ted  Fores t  Product ion Systems 
i i ) Fuel wood and Energy Appl i ca t1  ons 
i i i ) Management and Regeneration o f  Natura l  Fores ts  
i v )  Fores t  Product U t i l i z a t i o n ;  
c )  w i t h i n  these f i e l d s  t o  support the sol u t i o n  o f  problems by  the  
devel oprnent o f  1 ow-input techno1 ogi  es and t o  devel op f a s t e r  and 
low-cost app l i ed  research methodologies; 
d )  t o  strengthen na t iona l  research c a p a c i t i e s  by suppor t ing  nat iona l  
i n s t i t u t i o n s  and the  t r a i n i n g  o f  l o c a l  research s c i e n t i s t s ,  w i t h  
p a r t i c u l a r  emphasis on .A f r i ca ;  
e) t o  encourage i ncreased comnunicati on and c o l  1 a b o r a t i  on between 
i n s t i t u t e s  and researchers by  network ing and sponsoring o f  
r e l e v a n t  meetings and t r a v e l  ; and 
f )  t o  f u r t h e r  the  tw inn ing o f  Canadian and na t iona l  research 
agencies o f  T h i r d  World coun t r i es  v i a  the IDRC Cooperat ive 
Program. 
6. Future D i r e c t i o n s  
Overa l l  p r i o r i t i e s  have thus been establ ished.  As f a r  as reg iona l  
p r i o r i t i e s  a re  concerned, emphasis w i l l  be on b u i l d i n g  up the  program 
i n  the  South Asia region. 'The L a t i n  American and Southeast Asian 
programs w i  11 be conso l ida ted a f t e r  t h e i r  r a p i d  growth over  the  pas t  
years, w h i l e  the  Middle East  and Nor th  A f r i c a  reg ion  w i l l  remain o f  
lowest  reg iona l  p r i o r i t y ,  a t  1 eas t  u n t i l  improvements i n  p r o j e c t  
e f f i c i ency  and d e l i v e r y  can be demonstrated. The a b i l i t y  o f  A f r i c a n  
i n s t i t u t e s  t o  absorb a d d i t i o n a l  research fund ing i s  l i m i t e d  by t h e i r  
poor l e v e l s  of s t a f f i n g  and i n f r a s t r u c t u r e ;  thus t h i s  p ropor t i on  o f  
t h e i r  a1 1 ocat ion  w i  11 remain f a i r l y  constant.  Proposed p r i o r i t i e s  by 
subprogram and reg ion  w i l l  be presented i n  the  form o f  p ro jec ted  
a l l o c a t i o n s  f o r  the pe r iod  1985-1989, based on a  not iona l  t o t a l  
a l l o c a t i o n  o f  $18.2 m i l l i o n  f o r  the  per iod.  
The s t ra teg ies  t o  be app l ied  w i t h i n  t h i s  framework o f  p r i o r i t i e s  over 
the  next  f i v e  years w i l l  emphasize: 
a) p r o j e c t  networking w i t h i n  p r i o r i t y  enterpr ises;  
b)  the  development o f  l ead  p ro jec ts  i n  new p r i o r i t y  f i e l d s  and/or 
regions, i n  which past  experience has been poor; 
c )  the  i n c l u s i o n  o f  NGOs t o  improve the dissemination o f  resu l t s ;  
d) the  encouragement o f  tw inn ing w i t h  Canadian centres v i a  the 
Cooperati ve Program i n  c e r t a i n  research f i e l  ds ; and 
e) the  support o f  regional  t r a i n i n g  centres i n  A f r i ca .  
Thus, al though the program w i l l  ma in ta in  the  past  p o l i c y  o f  emphasis 
on soc ia l  r a t h e r  than i n d u s t r i a l  f o res t ry ,  a  major r e s t r u c t u r i n g  o f  
subprograms and the  r e l a t i v e  p r i o r i t i e s  between them i s  necessary. 
Recognit ion o f  the v a r i a t i o n  i n  l e v e l s  o f  research capac i ty  between 
d i f f e r e n t  regions and count r ies  w i l l  be g iven greater  importance i n  
s e l e c t i n g  appropr iate e n t e r p r i  ses and l e v e l  s  o f  support. The aim 
w i l l  be t o  achieve a  mixed basket o f  p ro jec ts ,  b u t  w i t h  emphasis on 
r e c i p i e n t s  who can be r e l i e d  on t o  d e l i v e r  and disseminate t h e i r  
research r e s u l t s .  I n  areas o f  h igher r i s k ,  an attempt w i l l  be made 
t o  i n i t i a l l y  support weaker r e c i p i e n t s  i n  f i e l d s  r e q u i r i n g  a  low 
1  eve1 o f  research capaci t y  . 
The overa l l  forniula proposed f o r  the next  f i v e  years i s  thus n o t  
who l ly  one o f  "more o f  the  same". Cer ta in  p r i o r i t i e s  and s t ra teg ies  
w i l l  remain constant, b u t  i n  o thers  changes are recomnended. These 
are made on the  basis o f  a recogn i t i on  o f  the  changing research needs 
o f  the  developing world, changes i n  the  environment i n  which we are 
operat ing, and the  lessons learned i n  the  past  f i v e  years. To 
achieve the proposed program, two main resources are essent ia l :  
funds and s t a f f .  Funding has been assumed t o  be on a l e v e l  o f  
$18.2 m i l  l i o n  t o t a l  a l l o c a t f  ons f o r  the  next  f i v e  years and one new 
program o f f i c e r  w i l l  be requ i red  f o r  1987-1988 i n  LARO t o  b r i n g  the  
program s t a f f  up t o  a t o t a l  o f  s ix .  
E. POST-PRODUCTION SYSTEMS 
1. In t roduc t ion  
The present wor ld  s i t u a t i o n  i s  charac ter ized by widespread food 
shortages and the f u t u r e  i s  l i k e l y  t o  be worse as populat ions grow 
and the means o f  product ion dimi n i  sh and/or become more expensive. 
Increased product ion i s  usua l l y  seen as the answer and l e s s  a t t e n t i o n  
tends t o  be given t o  preserv ing what has a1 ready has been 
produced. It i s  est imated t h a t  up t o  h a l f  the  wor ld ' s  food i s  l o s t  
o r  wasted. The Post-Production Systems Program (PPS) o f  I D R C  deals 
w i t h  t h e  technology, appropriateness, e f f i c i e n c y ,  and n u t r i t i o n a l  
imp1 i c a t i o n s  o f  post- harvest  a c t i v i t i e s  f o r  the  b e n e f i t  o f  1 ow-i ncome 
r u r a l  and urban people. 
PPS covers a wide range o f  d isc1 p l i n e s  i n  engineering, food science, 
n u t r i t i o n ,  economics, and marketing. Most research by the  estab- 
1 ished food-technology research i n s t i t u t i o n s  i s  aimed a t  the  1 arger- 
scdl e processed food indust ry ,  whi 1 e academic i n s t i t u t i o n s  tend t o  be 
l e s s  i n t e r e s t e d  i n  app l ied  research. Research i s  o f t e n  undertaken i n  
i sol  a t i  on i n  one s p e c i f i c  d i  s c i  p l  i ne, w i thou t  con tac t  w i  t h  s imi  1 a r  o r  
r e l a t e d  work by col leagues i n  r e l a t e d  d i s c i p l i n e s .  I t  i s  r a r e  t o  
f i n d  a systems approach i n  t h i s  f i e l d .  Most developing count r ies  
depend on a l a r g e  number o f  small-scale i n d u s t r i a l  en terpr ises  w i t h  
l e s s  than 25 employees, t o  p rov ide  t h e i r  post-harvest  processing and 
a major  component o f  PPS i s  support  f o r  research on development and 
management o f  these enterpr ises .  
Much o f  t he  area o f  PPS i s  work comnonly c a r r i e d  o u t  by women and 
w h i l e  t he re  are  no s p e c i f i c  women's programs, a l l  p r o j e c t s  have t o  
assess the  impact o f  t he  proposed changes on women. PPS research 
p r i o r i t i e s  are  focused w i t h  o the r  AFNS programs on ce rea l s  and 
legumes, f i s h  product ion,  and economics where i t  covers such areas as 
1 
g r a i n  dehu l l i ng ,  m i l l i n g ,  storage, and f i s h  o r  crop processing. The 
main t a r g e t  o f  t he  program i s  the  smal l  farmer and v i l l a g e  people, 
b u t  o f t e n  urban s i t u a t i o n s  a re  a1 so a f fec ted .  Post-product i  on 
systems researchers and t h e i r  i n s t i t u t i o n s  are  a1 so b e n e f i t i n g  by 
c a r r y i n g  o u t  e f f e c t i v e  research p ro jec ts .  
Program Objec t ives  - The broad ob jec t i ves  o f  the  PPS program are t o  
make more and b e t t e r  food a v a i l a b l e  t o  poor r u r a l  and urban consumers 
and t o  augment employment and incomes i n  small agro- industry  
en terpr ises .  More s p e c i f i c  o b j e c t i v e s  are: 
a )  t o  reduce food losses through the  development and promotion o f  
improved storage, hand1 i ng, and d r y i  ng technol ogy and associated 
management systems; 
b )  t o  improve food q u a l i t y  and q u a n t i t y  by developing, t e s t i n g  and I 
promoting b e t t e r  processes f o r  s t a b i  1 i z a t i o n  o f  per ishab les  and 
c r e a t i o n  o f  new products r e f 1  e c t i  ng consumer preferences and 
needs; 
c )  t o  promote research and development o f  food saving and enhancing 
technol ogies beginning w i t h  t r a d i t i o n a l  processes and products; 
d) t o  promote small agro- industry e n t e r p r i s e  improvement and t o  
c reate  through them a new source o f  l o c a l  employment and income 
and a serv ice t o  a g r i c u l t u r a l  product ion and consumers i n  r u r a l  
areas; and 
e)  t o  improvement o f  post-product ion research capabi 1 i ty and 
i n s t i t u t i o n a l  development by encouraging the  concept o f  
i n teg ra ted  "food systems" systematic problem d e f i n i t i o n ,  
t r a i  n i  ng, and teamwork amongst researchers o f  var ious 
d i  s c i  p l  i nes. 
PPS A c t i v i t i e s  Review 
Over the  l a s t  f i v e  years the o r i g i n a l  o f f i c e  i n  Edmonton was -wound 
down and s t a f f  were placed overseas i n  the  reg iona l  o f f i c e s .  For a 
tirne, the  AE group was associated w i t h  PPS, u n t i l  i t s  own program was 
formed. The e a r l i e s t  ob jec t i ves  o f  the  PPS program were i n  
processing and working on improvements and l o s s  reduct ion  i n  s tap le  
crops. As the program developed, PPS a c t i v i t i e s  were subdivided i n t o  
cereal and legume systems, r i c e  systems, o the r  food systems, and 
agro-i  ndustry. A r e v i s i o n  i n  1983 regrouped the d i  s c i  p l  i nes because 
the range o f  commodities increased and the  systems i n t e r a c t i o n s  
broadened: 
a) food processing, u t i 1  i z a t i o n  and n u t r i t i o n  which covers food 
technology, u t i  1 i z a t i o n  and n u t r i  ti onal qual i ty improvement and 
small food-processi ng en te rp r i se  development; 
b )  food handl ing, storage, and d ry ing  which encompasses techno1 ogy 
and management systems f o r  more e f f i c i e n t  food handl ing,  g r a i n  
storage systems, d ry ing  procedures, and the  range o f  operat ions 
from harvestng, f i e1  d handl i ng, and t ranspor ta t i on  t o  qual i ty 
con t ro l ,  gradi  ng, and packaging; and 
c )  equipment design, adaptat ion,  and ' t e s t i n g  which i nvo l ves  the 
equipment needed by t h e  f i r s t  two groups, e s p e c i a l l y  t he  design 
adaptat ion, cons t ruc t i on ,  and t e s t i n g  o f  small machines i n  the 
m i l l i n g ,  crop dry ing,  and food processing areas app l i cab le  t o  
small comnuni t i e s  and enterpr ises ,  i n c l  uding t h e i r  opera t ing  and 
management systems . 
Over the  rev iew p e r i o d  the  l a r g e s t  segment o f  t o t a l  expendi ture went 
t o  t he  area o f  food hand l ing  w i t h  43% o f  the  t o t a l  and r e g i o n a l l y  t o  
I 
Asia w i t h  42%. Food processing was most impor tan t  i n  Asia and L a t i n  
America, w h i l e  A f r i c a  absorbed l i t t l e  support i n  t h i s  category due t o  
the  general weakness o f  i t s  researc.h capabf 1 i ty i n  food techno1 ogy. 
For  t h e  equipment development and t e s t i n g  category, on the  o t h e r  
hand, 62% o f  t he  funds went t o  A f r i c a ,  ma in l y  f o r  dehu l l i ng ,  d ry ing ,  
and th resh ing  equi pment. 
V a r i a t i o n  i n  spending over t h e  l a s t  f i v e  years  i s  most noted i n  Asia, 
where, due t o  program s t a f f  changes, i n p u t  has dropped a f t e r  two 
years o f  very h igh  a l l o c a t i o n s .  Th i s  was o f f s e t  by h igher  spending 
du r ing  t h a t  pe r iod  i n  L a t i n  America. P ropo r t i ona l  spending on t h e  
d i f f e r e n t  subprograms has remained s tab le ,  as has the  average c o s t  
per p ro jec t ,  a l though the  recen t  t r e n d  has been toward i nc reas ing  
funds per  p r o j e c t  due t o  more i n t e g r a t e d  pro jec ts .  
3. Program Content 
Loss and waste reduct ion  are major o b j e c t i v e s  o f  the  PPS program. 
Progress i n  a g r i c u l t u r a l  research has generated b e t t e r  v a r i e t i e s  and 
techniques, which i n  many coun t r i es  have l e d  t o  increased product ion,  
on l y  t o  f i n d  t h a t  post-harvest losses have a1 so increased, p a r t i a l l y  
counterac t ing  the  i n i t i a l  gains. The losses are  caused by the  over- 
1 oadi ng o f  an a1 ready st ressed pos t -p roduct i  on system, wet season 
harvests, and the  need f o r  d i f f e r e n t  treatments f o r  new v a r i e t i e s .  
Loss evaluat ion,  measurement, and documentation a re  inadequate, b u t  
PPS does n o t  consi'der t h i s  a p r i o r i t y  area, because many other 
organizat ions are a c t i v e  on t h i s  top ic .  Many post-harvest problems 
o r i g i n a t e  from delays i n  processing and drying, which r e s u l t  i n  
excess moisture, i n s e c t  i n f e s t a t i o n ,  and s p o i l  age. While simple 
mechanization could solve some of these problems, machinery so ld  by 
i n d u s t r i a l i z e d  count r ies  i s  o f t e n  unsu i tab le  and expensive. PPS 
supports app l ied  work on the development and t e s t i n g  o f  equipment f o r  
c u l t i v a t i o n ,  p lant ing ,  t i l l i n g ,  and reaping s p e c i f i c a l l y  o r ien ted  t o  
small farms. 
The d ry ing  of crops and o ther  produce has t r a d i t i o n a l l y  been done by 
exposing them t o  sun and wind. Increased product ion o r  a second 
harvest  dur ing  the r a i n y  season have made t h i s  p r a c t i c e  more 
d i f f i c u l t ,  b u t  most o f  the  a l t e r n a t i v e  d ry ing  methods r e l y  on 
expensive f o s s i l  fue l ,  making the process uneconomical. As a r e s u l t ,  
the  "wet g r a i n  problem" i s  e i t h e r  absorbed by farmers o r  handed along 
the market ing chain, espec ia l l y  t o  government food warehouses as 
buyers o f  l a s t  reso r t .  The main PPS aim i s  t o  d ry  crops on o r  c lose 
t o  the  farm as soon a f t e r  the  harvest  as poss ib le  w i t h  minimal energy 
costs. I D R C  has supported a number o f  produce-drying p r o j e c t s  
i n v o l v i n g  the development and a p p l i c a t i o n  o f  f i s h  dryers, paddy r i c e  
dryers, and mechanical crop dryers using a v a r i e t y  o f  f o s s i l  and 
renewable f u e l  sources. O f  s p e c i f i c  i n t e r e s t  are two proposed 
Canadian cooperat ive research pro jec ts ,  the  vor tex  wind machine and 
f r e e  convect ive sol a r  dryers. Several requests have been received 
f o r  research i n t o  mycotoxin i n f e s t a t i o n  t h a t  are a r e s u l t  o f  poor 
dry ing i n  maize and groundnuts. PPS i s  o f  the  op ln ion t h a t  i t s  
e f f o r t s  are  b e t t e r  app l ied  t o  improved d r y i n g  t h a t  w i l l  l a r g e l y  
prevent such in fes ta t ions .  Storage problems occitr, even i f  the 
harvest  i s  adequately processed, i f  the s t ruc tu res  are not  p roper l y  
designed. Most t r a d i  ti onal s t ruc tu res  and treatments do n o t  provide 
an acceptable storage environment and 1 oss, contamination, and 
d e t e r i o r a t i o n  as we l l  as rodent  i n f e s t a t i o n s  occur. Since most o f  
these storage s t ruc tu res  are  on-farm, so lu t i ons  are  o f t e n  constra ined 
by soc ia l  , t r a d i t i o n a l  , and c u l t u r a l  components. This demands 
locat ion-speci  f i c  problem i d e n t i f i c a t i o n  and survey-type method- 
ology. An important  area the re fo re  remains the t e s t i n g  o f  t r a d i -  
ti onal and improved storage s t ruc tu res  under 1 ocal condi t ions.  
Linked t o  t h i s  are entomological s tud ies  t o  eval uate t r a d i  ti onal 
l o c a l  mater ia l  s  and chemical s, because increas ing i n s e c t  resistance., 
hea l th  hazards, and environmental pol 1 u t i o n  have made chemical s  1 ess 
a t t r a c t i v e .  Large-scale storage f a c i l i t i e s  imported from developed 
count r ies  have shown many problems i n  t r o p i c a l  environments, b u t  
because several other research organizat ions are invo lved w i  t h  t h i s  
problem, PPS does n o t  consider i t a p r i o r i t y .  
Packaging and cooled-atmosphere storage f o r  per ishable i tems such as 
f i s h ,  meat, f r u i t ,  vegetables, and roo ts  i s  a1 so an area o f  invo lve-  
ment o f  some projects.  F i sh  i s  a major commodity i n  the  area of 
primary processing, as est imates i n d i c a t e  t h a t  up t o  20% o f  the wor ld  
f i s h  catch does n o t  reach the  consumer. Projects,  espec ia l l y  i n  
Asia, have been invo lved w i t h  b e t t e r  on-shore handling, such as 
drying, smoking, i c ing ,  deboning, mincing, and packaging. Another 
waste-reduction a c t i v i t y  has been the b e t t e r  u t i l i z a t i o n  o f  f i s h  by- 
catch o f  shrimp t rawlers .  The product ion o f  o i l  from a wide v a r i e t y  
of o i l  seeds i s  an area where PPS sees a need f o r  research i n t o  the 
development of more e f f i c i e n t  and hygienic e x t r a c t i o n  processes and 
the development of hand-operated o i  1 presses f o r  v i l l a g e  use. 
The dehul l  i n g  and m i l l  i n g  o f  sorghum, m i l l e t ,  and cowpeas i s  one o f  
the more time-consuming tasks o f  women i n  the  v i l l a g e s  o f  A f r i c a  and 
Asia. Be t te r  t ranspor t  and new markets have made m i l l e d  imported 
subst i tu tes  a t t r a c t i v e  a1 te rna t i ves ,  which now leads t o  the decl i ne 
o f  these t r a d i t i o n a l l y  grown and l o c a l l y  adapted crops. Th is  devel- 
opment has adverse e f f e c t s  on na t iona l  economies as it increases 
imports and reduces home product ion and se l  f - su f f i c iency .  IDRC has 
thus pu t  much emphasis on developing dehu l l i ng  equipment and m i l l i n g  
systems s u i t a b l e  f o r  the  v i l l a g e  l e v e l ;  t h i s  i s  seen as a major 
f a c t o r  t o  he lp  reverse the  trend. 
IDRC-supported research has r e s u l t e d  i n  two dehu l l  i r ~ g  machines : t h e  
RIIC/PRL dehu l le r ,  t he  l a r g e  one, which needs a d a i l y  throughput  o f  
1.5 t t o  2 t t o  be economical ly v iab le ,  and t h e  m in i -dehu l l e r  which 
has a capac i ty  o f  500 k g  per  day and i s  s u i t a b l e  f o r  smal le r  
communities. The system now moves i n t o  a d isseminat ion  phase where 
a c t i o n  teams are needed t o  assess t h e  feasi  b i  1 i ty f o r  i nd iv idua l  
communities, t o  a s s i s t  i n  s e t t i n g  up and t e s t i n g  p i l o t  i n s t a l l a t i o n s ,  
and t o  p rov ide  backup serv ices  and t r a i n i n g .  Considerable i n t e r e s t  
i s  ev iden t  i n  many coun t r i es  and gu ide l i nes  a re  be ing  prepared f o r  
t he  promotion and d isseminat ion o f  t he  system. 
Food processing i nvo l ves  t h e  convers ion o f  a raw cornmodi ty i n t o  a 
usable food, o r  the  e x t r a c t i o n  o f  s p e c i f i c  use fu l  components. Many 
foods -in t r o p i c a l  areas a re  uns tab le  and thus cannot be stored, b u t  
have t o  be prepared d a i l y .  Th i s  l a c k  o f  convenient, s tab le ,  
processed food forms demands e x t r a  e f f o r t  f o r  food prepara t ion  and 
1 i m i  t s  the a v a i l  a b i l  i ty o f  n u t r i t i o u s  foods. PPS p r o j e c t s  have 
focused on product  development, small food e n t e r p r i s e  process 
improvement, and p rope r t y  ana lys i s  o f  crops. The l a t t e r  helps t o  
i d e n t i f y  consumer preferences and n u t r i  t i o n  standards which are  
useful n o t  on l y  t o  food-product development, b u t  a l s o  t o  p l a n t  
breeders as s e l e c t i o n  c r i t e r i a  f o r  crop-improvement programs. 
Surveys o f  food u t i l  i z a t i o n  prac t ices ,  consumer preferences, and 
product  acceptab i l  i ty are  usual l y  an i n t e g r a l  p a r t  o f  research 
p ro jec ts .  Market ing s tud ies  are  genera l l y  done i n  c o l  l a b o r a t i o n  w i t h  
o the r  AFNS programs and a r e  an impor tan t  component i n  t he  
establ ishment  of management and support  systems f o r  process- 
improvement p ro jec ts .  A second r o l e  i s  t he  generat ion o f  feedback t o  
the  researcher on d i f f i c u l t i e s  encountered w i t h  new processes, 
equipment, and products. 
N u t r i  t i o n - r e l a t e d  p r o j e c t s  have i n v o l  ved cerea l  /legume mixes 
processed a t  the  v i l l a g e  l e v e l  and t h e i r  use as a supplementary 
i n f a n t  food. U h i l e  some i n t e r e s t i n g  r e s u l t s  were produced, impact on 
1 ocal  n u t r i t i o n a l  improvements has been dubious. Lack o f  
cons ide ra t i on  o f  a g r i c u l  t u r a l  p rac t ices ,  food consumpti on habi  ts ,  and 
socio-economic cond i t ions ,  as we1 1 as researchers work ing i n  
i s o l a t i o n ,  seem t o  be the  main causes f o r  t h e  nonviable r e s u l t s .  
Before support ing any a d d i t i o n a l  work of t h i s  type, PPS i s  
undertak ing an in-depth ana lys i s  o f  the  experiences i n  t h i s  area. 
Two we1 1 qua1 i f i e d  consul t a n t s  are p resen t l y  p repar ing  a repor t ,  
which w i l l  be used t o  guide dec is ions  on f u t u r e  PPS research support  
i n  t h i s  f i e l d .  
Energy i s  requ i red  a t  a l l  steps o f  t h e  post-product ion system. O f  
p a r t i c u l  a r  importance are  more e f f i c i e n t  smal l -scal  e d r y i n g  processes 
and equipment and more e f f i c i e n t  systems us ing  s o l a r  energy, f o s s i l  
f ue l ,  and biomass f u e l .  So lar  energy a p p l i c a t i o n s  are  s t i l l  a  
promis ing research area, whi 1 e the  IRRI mu1 ti purpose dryer  concept 
may represent  a breakthrough f o r  areas where the re  i s  inadequate 
sun1 i g h t  f o r  sun dry ing.  Cooperat ive p r o j e c t s  a re  being s e t  up f o r  
fundamental s tud ies  o f  f r e e  convect ive s o l a r  d ryers  and ref inements 
t o  a unique component o f  t he  IRRI dryer.  
4. Program Eva1 u a t i o n  and Future  D i r e c t i o n s  
'The main achievements f o r  PPS have been i n  p r o j e c t s  working w i t h  
dehu l l  e rs  and w i t h  d r y i n g  systems. The o r i g i n a l  dehul l e r ,  designed 
i n  Canada and adapted i n  Botswana, has become one o f  the  most 
successful  p ro jec ts .  To date some 25 of these machines operate i n  
21 m i l l s  i n  Botswana, where they are now b u i l t ,  and a f u r t h e r  17 have 
been exported. Over 250 jobs have been c reated i n  r u r a l  Botswana 
r e l a t e d  d i r e c t l y  t o  these m i l l s .  With the  dehu l le r ,  a  system o f  
management, maintenance and accounting was a1 so es tab l  i shed t o  form 
an i n t e g r a t e d  package. Now a smal ler  vers ion  i s  i n  t h e  process o f  
devel opment, aimed a t  small r u r a l  communi t i e s  where the  o r i g i n a l  
model was too  b i g  and thus uneconomical . 
Under the  general area of wet g r a i n  post-harvest  systems and tech- 
nology, a number o f  threshers, dryers, winnowers, and storage 
s t ruc tu res  have been developed, b u t  t he  e x t e n t  t o  which they have 
been adopted i s  n o t  w e l l  documented. A f l a t b e d  dryer  design 
o r i g i n a l l y  developed i n  the  P h i l i p p i n e s  w i t h  IDRC support has become 
widely used by g r a i n  a u t h o r i t i e s  i n  Thai land, Malaysia, and the 
Ph i l i pp ines .  IDRC p r o j e c t s  i n  t h i s  area have helped t o  e s t a b l i s h  a 
much c l e a r e r  understanding o f  how t o  dry and handle cereal  s, 1 egumes, 
f i s h ,  and o the r '  food products under humid t r o p i c a l  cond i t ions .  Much 
has a1 so been learned about technologies t h a t  have been shown t o  be 
i n v i a b l e  and about the  need t o  evaluate problems i n  a broader con tex t  
than i n d i v i d u a l  operat ions. 
The PPS program has made a valuable c o n t r i b u t i o n  t o  i n s t i t u t i o n a l  
development and research capabi l  i ty i n  na t iona l  programs. Because o f  
a l a c k  o f  post-product ion t r a i n i n g  programs i n  a l l  regions, t he  
program focused on encouraging researchers t o  l e a r n  by doing, coached 
by program o f f i c e r s  spec ia l i zed  i n  key areas. T r a i n i n g  awards were 
viewed as a reward f o r  cons is ten t  p a r t i c i p a t i o n  i n  a p r o j e c t  and some 
15 MSc were supported. Most p r o j e c t s  a l s o  i nc lude  short - term 
t r a i n i n g  oppor tun i t i es  f o r  p r o j e c t  p a r t i c i p a n t s .  W i th in  the  mu1 ti- 
donor Assoc ia t ion  of t he  South East Asian Nat ions (ASEAN) crops 
post- harvest  p r o j e c t  a1 one, more than 150 peopl e have p a r t i c i  pated i n  
techn ica l  seminars and workshops. FAD has a l s o  supported a number o f  
t ra inees i n  the  PPS area. 
IDRC has provided support i n  the c r e a t i o n  o f  t he  P h i l i p p i n e  Nat ional  
Post Harvest I n s t i t u t e  f o r  Research and Extension. More r e c e n t l y  i t  
has become a pa r tne r  w i t h  CIDA i n  suppor t ing  the  Southern A f r i c a  
Development Coordinat ion Conference (SADCC ) i n  a program concerned 
w i t h  post-harvest problems i n  Southern A f r i c a .  Over the  past  f i v e  
years, the  PPS program has p u t  together  a methodological approach f o r  
systematic problem d e f i n i t i o n ,  t he  o rgan iza t i on  o f  research, and 
s o l u t i o n  appl i c a t i o n  i n  small en terpr ises .  P r a c t i c a l  so l  u t i o n s  
needed i n  agro- industry aimed a t  an improvement o f  t h e i r  e f f i c i e n c y  
have c a l l  ed f o r  a new approach, where researchers observe opera t iona l  
problems f i r s t  hand and are  ab le  t o  f i n d  so lu t i ons  based on t h i s  
experience. Ten such p r o j e c t s  have been supported and some have 
shown marked improvements i n  the  manufacture o f  such produce as soy 
sauce, noodles, and a minced f i s h  product.  
A number o f  lessons have been learned i n  the  process o f  f i n d i n g  tech- 
no1 og ica l  answers t o  post-harvest p roduct ion  problems. Narrowly 
def ined techn ica l  problems tend t o  be eas ie r  t o  solve, b u t  i f  the  
needs o f  the  end user i n  a complex system are disregarded, the  work 
i s  o f t e n  o f  l i m i t e d  use. But  many researchers are u n f a m i l i a r  w i t h  
o the r  aspects o f  t he  system and need much t ime and e f f o r t  t o  under- 
stand the  s p e c i f i c  problem i n  i t s  wider  context .  Th is  represents a 
d i f f i c u l t  task and a chal lenge t o  both  t h e  researcher and t h e  PPS 
program o f f i c e r s  where much i nvol vement and encouragement i s  needed 
t o  g e t  t h i s  new systems approach appl ied.  Problems are genera l l y  
crop and s i t e  s p e c i f i c ,  and can on ly  be solved through a 
comprehensive approach t a k i n g  these speci f i c 1 ocal f a c t o r s  i n t o  
account. 
Sonie o f  the  post-harvest problems o r i g i n a t e  before  the  harvest,  and 
so lu t i ons  can on ly  be found i n  c lose  cooperat ion w i t h  p l a n t  breeders, 
entomologists, and o the r  a g r i c u l t u r a l  s c i e n t i s t s .  Overa l l  i t  has 
been too  easy f o r  researchers t o  work w i t h  minimal a t t e n t i o n  t o  the  
farmer, processor, o r  consumer, and t h i s  has produced some poor 
resu l t s .  More a t t e n t i o n  has t o  be placed on the  d e f i n i t i o n  and 
i d e n t i f i c a t i o n  o f  research problems. A t  t he  same time, there  should 
be some longer-term research i n  the f i e l d  on more general ized 
problems t h a t  promi se 1 a t e r  bene f i t s .  
Future o r i e n t a t i o n  of PPS w i l l  cont inue i n  t h e  saliie d i r e c t i o n ,  as 
many o f  the  main problems i d e n t i f i e d  I n  the  pas t  have no t  y e t  been 
solved. Commodities o f  importance w i l l  con t inue t o  be the  common 
cereals, legumes, r o o t  crops, and f i sh ,  b u t  t he  preservat ion  of 
f r u i t s  and vegetables, e d i b l e  o i l  seed processing, and t h e  u t i l i z a t i o n  
and processi ng o f  animal products w i  11 rece ive  i ncreasi  ng a t t e n t i  on. 
A main goal w i l l  be the  st rengthening o f  s ~ i i a l l  r u r a l  and v i l l a g e  
en te rp r i ses  i n  the  food and a g r i c u l t u r e  sec tor  w i t h  the main aims o f  
produci ng b e t t e r  products and generat i  ng addi t i o n a l  r u r a l  empl oyment 
oppor tun i t ies .  
High P r i o r i t i e s  - Fur the r  ref inement, promotion, and d isseminat ion o f  
the  dehu l l e r  system i s  an area o f  t op  p r i o r i t y .  Here, liiore research 
i s  needed on the  economics o f  t he  system and the  r o l e  i t  w i l l  p l ay  i n  
the  v i l l a g e  environment a t  d i f f e r e n t  scales and l e v e l s  o f  through- 
put.  Compil ing and eva lua t ing  e x i s t i n g  knowledge from a t  l e a s t  a 
dozen coun t r i es  and a document on i n t r o d u c t i o n  s t r a t e g i e s  w i l l  
prov ide the necessary background in fo rmat ion  f o r  t he  d isseminat ion o f  
the system. T r i a l s  are t o  take p lace i n  a number o f  coun t r i es  i n  
East  and West A f r i c a  and the  main o b j e c t i v e  f o r  PPS w i l l  be t o  p u t  
together  1 ocal promoti on packages w i t h  t r a i n i n g  f o r  i n s t a l  1 a t i  on, 
operat ion,  management, and support. I f  t h i s  s tep proves successful , 
the l o c a l  manufacture o f  dehu l le rs  wS11 be encouraged. Other 
components o f  the  g r a i n  post-product ion system w i l l  be worked on as 
requ i red. 
The problem of reducing the  moisture content  i n  s t a p l e  food commodi- 
t i e s  t o  s to rab le  l e v e l s  cont inues t o  be a major  task i n  Asia, where 
r i c e  losses i n  the  wet-season harves t  a re  now high, where a f l a t o x i n  
contaminat ion i s  a concern, and where f i s h  i s  an impor tant  component 
i n  the  l o c a l  d i e t .  The same problems w i l l  a1 so be o f  concern i n  
A f r i c a  and t o  a l e s s e r  e x t e n t  i n  L a t i n  America. Under the  Canadian 
Cooperative Program, both  the  I R R I  d rye r  and s o l a r  convect ive dryers  
are being worked on; as soon as prototypes become a v a i l a b l e  these 
w i  11 be f i e 1  d tes ted  and opera t ing  and management systems evol ved. 
Eva luat ion  w i l l  s p e c i f i c a l l y  look  a t  crop-dry ing a c t i v i t i e s  as p a r t  
o f  a farm f a m i l y ' s  need f o r  food and inc,ome. The support o f  the  AE I 
program i s  necessary on such t o p i c s  as grading and p r i c i n g  p o l i c i e s ,  
and the  o v e r a l l  economic impact o f  the  new technology on the  intended f 
benef ic ia ry .  
t 
For f i s h  processing, the  research aims a t  improvements i n  dry ing,  
smoking, hand1 ing, and marketing, and small-scale surveys w i  11 be 
1 
used t o  i d e n t i f y  o rgan iza t ion ,  marketing, and techn ica l  problems. 
Storage of food commodities remains a major problem, and PPS's main 
focus w i l l  be toward on-farm and communal storage systems. A f u r t h e r  ! 
need i d e n t i f i e d  i s  f i n d i n g  the  optimum storage cond i t i ons  f o r  seeds 
i n  order  t o  main ta in  h igh  germinat ion r a t e s  e s p e c i a l l y  f o r  legumes. 
A cont inued h igh p r i o r i t y  w i l l  be the  area o f  t r a i n i n g  and 
i n s t i t u t i o n a l  development. Aside from t r a i n i n g  young researchers, 
emphasis i s  p u t  on improving problem-ident i  f i c a t i o n  sk i  11 s, a broader 
percept ion o f  post-product ion problems, and the  encouragement o f  a 
more i n t e g r a t e d  and app l i ed  approach. I n  Asia, the ASEAN p r o j e c t  
involvement i s  expected t o  generate more s p e c i f i c  p r o j e c t  funding 
oppor tun i t ies .  'The emergence o f  a s i m i l a r  program i n  Southern and 
Eastern A f r i c a  i s  encouraging, b u t  i t s  shaky s t a r t  p o i n t s  t o  a need 
fo r  1 ong-term encouragement and support. 
second-Level P r i o r i t i e s  - I n  response t o  a general shortage o f  e d i b l e  
o i l s  i n  r u r a l  areas and the  genera l l y  low y i e l d  and qua1 i t y  where 
these o i l s  a re  produced, PPS w i l l  c o n t i n l ~ e  i t s  work i n  t h i s  area. 
S p e c i f i c  p r o j e c t s  are on r ice-bran o' i l  p roduct ion  i n  Ind ia ,  wh i l e  
o i l - pa lm processing i n  S i e r r a  Leone i s  near the  a p p l i c a t i o n  stage. 
Requests from Paki stan, India,  and Bang1 adesh are under development. 
A growing number o f  requests may come from t h e  f i e l d  o f  f r u i t  and 
vegetable preservat ion,  where t ime-spec i f i c  harvests and h igh  
per i shab i l  i ty are the  main storage problems. Past  p r o j e c t s  have 
covered drying, cool i ng, hand1 i ng, and packaging o f  var ious  
h o r t i c u l t u r a l  commodities and a new area o f  promise i s  t h e  t o p i c  o f  
in termedia te  products such as banana puree, t h a t  can be s tored and 
1 a t e r  sent  t o  niore cen t ra l  i zed processi ng. 
I n  the  food-processing area, key components o f  f u t u r e  work w i l l  be 
consumer preference and market ing s tud ies  t o  i d e n t i f y  the  p o t e n t i  a1 
o f  s p e c i f i c  l o c a l  needs. These may be found i n  f r u i t  process'ing, 
smal l -scale bakery improvements, f i s h  processing, composite f l o u r  
product ion, and formulated foods. A1 though ma1 n u t r i  ti on i s  a major 
concern t o  the  program, pas t  i n p u t s  have n o t  produced the  a n t i c i p a t e d  
resu l  t s .  A present  study i n t o  the  sub jec t  w i l l  prov ide 
recommendations t h a t  a re  t o  guide PPS i n  i t s  p r i o r i t i e s  on f u t u r e  
p r o j e c t  support i n  the  n u t r i t i o n  area. 
The development and a p p l i c a t i o n  o f  implements and t o o l s  f o r  crop 
product ion w i  11 be considered, where CAPS i d e n t i f i e s  the  c o n s t r a i n t s  
and problems which represent  1 i m i  t a t i  ons t o  increased food 
product ion. More soph is t i ca ted  design requirements may provide 
oppor tun i t i es  f o r  Cooperat ive Program p ro jec ts .  Energy-re1 a ted 
p r o j e c t s  w i l l  on ly  be considered i f  they are  r e l e v a n t  t o  app l i ed  
research e s p e c i a l l y  i n  the  areas o f  d r y i n g  and energy- intensive food 
tec  hnol ogy . 
F i n a l l y ,  increased o v e r a l l  a t t e n t i o n  w i l l  be d i r e c t e d  a t  a more 
c a r e f u l  eval u a t i o n  o f  problem i den t i  f i c a t i  on, be fo re  moving i n t o  
techno1 ogy development research and a t  working c l o s e l y  w i t h  the  s t a f f  
o f  o ther  d i v i s i o n s  i n  the  reg iona l  o f f i c e s .  To achieve the  expected 
impact i n  terms o f  b e n e f i t s  t o  the  def ined t a r g e t  groups, l oca t ion -  
s p e c i f i c  research w i l l  be i n e v i t a b l e  and much o f  t he  PPS p r o j e c t  
support w i l l  be a l l o c a t e d  t h i s  way. 
F. COOPERATIVE PROGRAM 
1. Background 
The Cooperative Program (COOP) had i t s  o r i g i n  i n  Canadian comnitments 
made t o  the Un i ted  Nations Conference on Science and Technology f o r  
Development (UNCS'TD) i n  Vienna i n  1979. Yet  even p r i o r  t o  t h a t  date, 
up t o  4 o r  5% o f  AFNS program funds had been spent t o  enable Canadian 
researchers t o  c o n t r i b u t e  t h e i r  a b i l i t i e s  i n  support  of ou r  
ob jec t ives .  Research on the  h y b r i d  cerea l  t r i t i c a l e ,  on -- i n  v i t r o  
propagation o f  cassava meristems, and on the  reproduct ive  hormones o f  
c u l  t u r e d  f i  sh a re  sa l  i e n t  examples. Furthermore, basing some AFNS 
s t a f f  i n  Canadian u n i v e r s i t i e s  and engagi ng some lead ing  Canadian 
researchers i n  AFNS-supported p r o j e c t s  as consul t a n t s  had g iven t h e  
d i v i s i o n  a  r e a l  c o n s t i  tuency and in fo rmal  network o f  profess ional  
contac ts  i n  t he  Canadian s c i e n t i f i c  communi ty . 
Thus, w i t h  the  advent o f  s i g n i f i c a n t  Cooperat ive Program "A" budget 
funds t o  AFNS i n  1981, the  d i v i s i o n  was ab le  t o  niove very q u i c k l y  t o  
i d e n t i f y  worthwhi le  p ro jec ts .  However, i t  shoul d  be noted t h a t  
a d d i t i o n a l  s t a f f  resources, commensurate w i t h  the  new funds, were n o t  
made a v a i l a b l e  under t h e  "A" budget. I n  t he  f i r s t  year  o r  two the  
funds were adminis tered from t h e  AFNS program d i r e c t o r ' s  o f f i c e  w i t h  
the  d i r e c t o r ' s  execut ive  s c i e n t i f i c  a s s i s t a n t  a c t i n g  u n o f f i c i a l l y  as 
program 'o f f i ce r .  For  t h e  pas t  th ree  years, t he  d i v i s i o n  was ab le  t o  
ass ign on l y  one f u l l -  t ime program o f f i c e r  t o  AFNS-COOP a c t i v l  t i e s .  
It was, therefore, appropr ia te  a t  t h e  o u t s e t  o f  t he  program f o r  AFNS 
t o  emphasize p r o j e c t s  seeking answers t o  "basic"  o r  fundamental 
s c i e n t i f i c  questions, p r o j e c t s  which c o u l d  be en t rus ted  t o  se lec ted  
Canadian i n s t i t u t i o n s ,  w i t h  minimal s t a f f  e f f o r t  expended i n  
n u r t u r i n g  subs tant ive  c o l l  abo ra t i ve  r e l a t i o n s h i p s .  The problems t o  
be addressed were of course c a r e f u l l y  selected, i n  c o n s u l t a t i o n  w i t h  
d i v i s i o n a l  program s t a f f  and w i t h  t h e  i n t e r n a t i o n a l  s c i e n t i f i c  
comnunity, so t h a t  the  r e s u l t s  would have u t i l i t y  f o r  app l i ed  
research i n  the  Developing World. . Nonetheless, an element o f  
opportunism i s  ev ident  i n  t h e  s e l e c t i o n  o f  some o f  t h e  e a r l y  AFNS- 
COOP p ro jec ts .  The Cooperat ive Program i n i t i a l l y  responded t o  
avai  1  abl e  Canadian e x p e r t i  se and the  presence o f  subs tan t ia l  funds 
which cou ld  only be used i n  assoc ia t ion  w i t h  Canadian researchers, 
r a t h e r  than t o  the  core o f  our program p r i o r i t i e s .  However, t h i s  has 
pe rm i t ted  t h e  exp lo ra t i on  o f  c e r t a i n  areas, such as the  use o f  p l a n t  
products i n  pest  management and the  genet ics o f  aquacul ture stocks, 
which now may become somewhat more c e n t r a l  t o  AFNS program concerns. 
More recent ly ,  t he  d i v i s i o n  has moved t o  a l l  i g n  i t s e l f  more f u l l y  
w i t h  Centre-wide p o l i c y  i n  respect  o f  the  c o l l a b o r a t i v e  nature  o f  
p r o j e c t s  supported w i t h  COOP funds. A1 1  AFNS-COOP p r o j e c t s  now have 
s i g n i f i c a n t  p a r t i c i p a t i o n  o f  devel op i  ng-country s c i e n t i  sts,  o r  those 
based i n  i n t e r n a t i o n a l  o r  reg iona l  research i n s t i t u t i o n s ,  n o t  o n l y  i n  
problem i d e n t i f i c a t i o n  and d e f i n i t i o n  b u t  i n  ongoing s t r a t e g i c  plan- 
n ing  and actual  performance o f  t he  research. These p r o j e c t s  tend t o  
be r a t h e r  complex admin i s t ra t i ve l y ,  both i n  development and i n  
execut ion, as program and operat ions s t a f f  t ry  t o  harmonize 
ob jec t i ves  and bureaucra t ic  procedures o f  pa r tne rs  i n  q u i t e  d i f f e r e n t  
p o l i t i c a l ,  academic, and research environments. Under these 
opera t ing  const ra in ts ,  t he  d i v i s i o n  aims t o  main ta in  i t s  t r a d i t i o n a l  
a t t e n t i o n  t o  s c i e n t i f i c  m e r i t  and developmental p o t e n t i a l  as c r i t e r i a  
f o r  p r o j e c t  se lec t ion .  Proposal s  f o r  c o l  1  a b o r a t i  ve research are  
assigned p r i o r i t y  by the  respect ive  assoc ia te  d i r e c t o r s  w i t h i n  the  
framework o f  t he  d i v i  s ion '  s  regu l  a r  program sub jec t  areas. Where 
possib le,  admin i s t ra t i on  o f  AFNS-COOP p r o j e c t s  i s  spl i t  between the  
concerned reg iona l  o f f i c e  and headquarters i n  Ottawa. AFNS program 
o f f i c e r s  i n  the  regions now p lay  a  l ead ing  r o l e  i n  gu id ing  the  l i f e  
c y c l e  o f  these pro jec ts .  
2. Current  Program Sta tus  
The present  d i s t r i b u t i o n  o f  a c t i v e  AFNS-COOP p r o j e c t s  i s  presented by 
program area and reg ion  i n  Table 20. P r o j e c t s  w i t h  m u l t i p l e  
r e c i p i e n t s  are 1  i s t e d  o n l y  once ( t h e  23 p r o j e c t s  i n d i c a t e d  comprise a  
t o t a l  o f  44 IDRC grants) .  
Some p r o j e c t s  have o n l y  Canadian r e c i p i e n t s  because the  developing 
count ry  par tners '  p a r t i c i - p a t i o n  i s  supported from r e g u l a r  program 
funds o r  from non-IDRC sources. 
TABLE 20 
AFNS-COOP ACTIVE PROJECTS (AS OF JUNE 1985) 
BY SUBPROGRAM AND BY REGION 
The t a b l e  reveal  s  concent ra t ions  i n  Southeast Asia, L a t i n  America, 
and the  Middle East r e g i o ~ l s .  The former two r e f l e c t  t h e  e a r l y  
emphasis o f  t he  AFNS-COOP as o u t l i n e d  above, those reg ions  tend ing  t o  
have more advanced s c i e n t i f i c  c a p a b i l i t y  than t h e  others. A l l  t h e  
CAPS p r o j e c t s  i n  MERO l i n k  researchers a t  t he  U n i v e r s i t y  o f  Manitoba 
w i t h  those a t  ICARDA, a  1  ong-standing i n s t i t u t i o n a l  r e l a t i o n s h i p  
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the  24 p r o j e c t s  are i n  assoc ia t ion  w i t h  i n t e r n a t i o n a l  o r  reg iona l  
research i n s t i t u t i o n s ,  both w i t h i n  and ou ts ide  the  CGIAR system. As 
AFNS program o f f i c e r s  i n  the  reg ions  increase t h e i r '  use o f  the  COOP 
mode i n  t h e i r  programs, i t  i s  expected t h a t  t he  reg iona l  d i s t r i b u t i o n  
o f  AFNS-COOP support w i l l  become more balanced and, perhaps more 
impor tant ly ,  the  p a r t i c i p a t i o n  of na t i ona l  program s c i e n t i s t s  from 
developing coun t r i es  w i  11 be increased. To encourage program 
o f f i c e r s  t o  make themselves f a m i l i a r  w i t h  t h i s  new approach, AFNS- 
COOP funds have been p r o v i s i o n a l l y  a l l o c a t e d  t o  each o f  the sub- 
programs i n  p ropor t i on  t o  t h e i r  share of AFNS r e g u l a r  program funds. 
Program o f f i c e r s  can now operate w i t h  a  b e t t e r  idea o f  t he  magnitude 
o f  COOP resources a v a i l a b l e  t o  them. 
The COOP funds are p r i m a r i l y  in tended t o  b e n e f i t  T h i r d  World 
i n s t i t u t i o n s .  The e x t e n t  by which such p r o j e c t s  can o r  should be 
used t o  main ta in  Canadian capabi 1  i ty which i s  judged by AFNS t o  be o f  
importance t o  our program has n o t  been es tab l i shed  ye t .  Here one key 
quest ion i s  how Canadian researchers can be rewarded by t h e  system 
f o r  devot ing substant ia l  pa r t s  o f  t h e i r  careers t o  p r a c t i c a l  problems 
i n  the  T h i r d  World, which a re  l e s s  l i k e l y  t o  y i e l d  notable 
pub l ica t ions .  The use o f  p r o j e c t  funds t o  pay s a l a r i e s  o f  key 
research personnel who are  n o t  members o f  a  f a c u l t y  and t h e  amount o f  
overhead costs f o r  t he  Canadian i n s t i t u t i o n  w i  11 . need t o  be more 
c l e a r l y  de f ined as t h e  new program expands. 
I V .  SPECIAL C0NS:tDERATIONS AND KEY ISSUES 
The i n i t i a l  two chapters o f  t h i s  In-Depth Review gave an overview o f  t he  
development s i t u a t i o n  and the  s p e c i f i c  r o l e  IDRC and e s p e c i a l l y  AFNS have i n  
t h i s  environment. Chapter I11 then presented a d e t a i l e d  account o f  t he  
a c t i v i t i e s  over the  past  f i v e  years and f u t u r e  d i r e c t i o n s  o f  the research 
programs. Th is  l a s t  chapter i s  concerned w i t h  s p e c i f i c  issues and f u t u r e  
opt ions o f  the  d i v i s ion .  
P o l i c y  statements f o r  IDRC as a whole have been out1 i n e d  a t  t he  beginning o f  
Chapter I 1  and are  considered by the  d i v i s i o n  as both  adequate and appropr i -  
a te  t o  serve as the  o v e r a l l  guidel  i nes  t h a t  w i l l  determine the  work o f  AFNS 
over the nex t  f i v e  years. They, nevertheless, m e r i t  c r i t i c a l  eval u a t i o n  by 
the Board o f  Governors and endorsement o r  change as the  Board may consider  
appropriate. 
O f  equal importance i s  the  r e l a t i v e  emphasis o f  the  var ious subsectors w i t h i n  
the d i v i s ion .  Here i t  i s  a quest ion o f  what w i l l  be done and how much impor- 
tance should be given t o  each aspect. Several issues have been r e f l e c t e d  i n  
the Review repor t s  o f  the  associate d i rec to rs ,  w h i l e  o thers  have been brought 
up a t  s t a f f  meetings o r  among t h e  d i v i s i o n  management s t a f f .  Th is  In-Depth 
Review provides a valuable veh ic le  t o  e s t a b l i s h  medium-term gu ide l  i nes  f o r  
AFNS. To f a c i l i t a t e  t h i s ,  some o f  the t o p i c s  t h a t  have a r i s e n  are presented 
under the  subheadings Special  Considerat ions and Key Issues. 
It i s  the  purpose o f  t op i cs  1 i s t e d  under Special  Considerat ions t o  i n fo rm the  
Board about the views and i n t e n t i o n s  o f  the  d i v i s i o n  on these subjects, f o r  
which AFNS does n o t  s p e c i f i c a l l y  request  p o l i c y  d i r e c t i o n s  from the  Board. 
I n  the case o f  the Key Issues, the  i n t e n t i o n  i s  t o  present  some o f  the  major 
p o l i c y  top i cs  and o f f e r  var ious a1 t e r n a t i v e  opt ions  w i t h  t h e  s p e c i f i c  aim o f  
ob ta in ing  guidance from the Board as t o  what s h o ~ l l d  be the  AFNS p o s i t i o n  on 
4 
these issues. The opt ions  i n d i c a t e d  under Issues may n o t  be choices t h a t  
have t o  be made, b u t  r a t h e r  what i s  sought i s  an i n d i c a t i o n  o f  r e l a t i v e  
emphasis o r  o v e r a l l  d i r e c t i o n .  It should, however, be noted t h a t  a  g iven 
I 
choice o r  emphasis may w e l l  c a l l  f o r  c e r t a i n  comnitments, w i t h o u t  which the  
new guide1 i n e s  cou ld  n o t  be fo l l owed  t o  t h e  e x t e n t  desired. i 
A. SPECIAL CONSIDERATIONS 
1 
1. Support f o r  t h e  Rural Poor 
From i t s  i n c e p t i o n  AFNS has pu t  i t s  main emphasis on the  " r u r a l  
poor," based on two main cons idera t ions .  One cou ld  be c a l l e d  
h~jmani t a r i  an. The p r o v i  s i on  o f  adequate food, she1 t e r ,  and care  made 
1 
i t  impera t ive  f o r  AFNS t o  work where the  need was greatest .  Th i s  
rleed i s  genera l l y  found t o  be most pronounced i n  remote areas, where 
the  type o f  subsistence a g r i c u l t u r e  p r a c t i c e d  i s  r a r e l y  adequate t o  
p rov ide  enough food i n  t he  genera l l y  unproduct ive na tu ra l  envi ron-  
ment, o r  i n  densely populated reg ions  o f  small ho lder  a g r i c u l  t u r e  
where l a n d  resources are  severely  l i m i t i n g .  This  has l e d  t o  a  
specia l  emphasis on small ho lder  a g r i c u l t u r e ,  p a r t i c u l a r l y  on coun- 
t r i e s  i n  semi-ar id environments, and on food crops t h a t  p rov ide  the  
s tap le  nourishment o f  s p e c i f i c  underp r i v i l eged  popu la t ion  groups. As 
a  r e s u l t  o f  t h i s  s e t  o f  p r i o r i t i e s ,  research i n t o  aspects o f  
i n d u s t r i a l  crop product ion  and la rge-sca l  e  farming systems have n o t  
received much a t t e n t i o n .  However, where the  r u r a l  poor can ga in  
greater  economic b e n e f i t  f rom t h e  product ion  and sa le  o f  a  cash crop 
i n  an environment where food can be purchased, t h i s  r u l e  may f i n d  
j u s t i f i a b l e  except iovs. 
The o ther  cons ide ra t i  on i s  t h a t  economic development, e s p e c i a l l y  . - 
i n d u s t r i a l i z a t i o n ,  depends on the  generat ion o f  c a p i t a l  t o  fund it. 
Development economic theo r ies  c l e a r l y  es tab l  i sh ' the  importance o f  an 
e f f e c t i v e  a g r i c u l t u r a l  base f o r  c a p i t a l  generat ion t o  d r i v e  f u r t h e r  
i n d u s t r i a l  development. Without e f f e c t i v e  use o f  the  1 and and 1 abour 
resources i n  r u r a l  regions, economic development cannot take p lace a t  
t h e  requ i red  pace and scale. Here t h e  r u r a l  poor p lay  a major r o l e  
as the  labour fo rce  o f  a developing country, one o f  t h e  resources 
t h a t  can be u t i l i z e d  f o r  development. The r u r a l  poor a1 so con t ro l  
t he  other  major resource i n  many T h i r d  World count r ies ,  t h e  land. 
Therefore, the  support o f  these e x i s t i n g  resources t o  make them more 
product ive  i s  seen as essen t ia l  t o  generate the  means o f  f i nanc ing  
i n d u s t r i a l  development. By doing so, t he  standard o f  l i v i n g  o f  t he  
r u r a l  poor i s  a l so  r a i s e d  and a h igher  income t r a n s l a t e s  i n t o  
purchasing power t h a t  becomes the  consumer base f o r  t h e  newly estab- 
l i s h e d  manufactur ing and serv ice  i n d u s t r i e s .  AFNS has focused on the  
r ~ ~ r a l  poor by support ing research on those crops they t r a d i t i o n a l l y  
produce, on combined product ion  systems ( i ncl  u d i  ng animal s, f i s h ,  o r  
t rees )  which are  w i t h i n  t h e i r  economic reach, and on techno1 ogies 
which u t i l  i z e  small- farm resources t o  assure t h a t  small holders are 
t h e  b e n e f i c i a r i e s  o f  the  research. AFNS proposes t o  con t inue  t o  
focus i t s  support on the  improvement o f  land-use techniques f o r  
small ho lder  farmers w i t h  specia l  cons idera t ion  t o  ensur ing t h a t  t he  
r e s u l t s  o f  research and t h e  b e n e f i t s  the reo f  reach the  farmer. 
Support f o r  Weak I n s t i t u t i o n s .  
Th is  s p e c i f i c  focus o f  AFNS i s  concerned about the  s i t u a t i o n  where 
most governments o f  t he  poorest  coun t r i es  have regarded t h e  develop- 
ment o f  s t rong indigenous a g r i c u l t u r a l  research as a low p r i o r i t y  and 
l o c a l  research leadersh ip  i s  d i f f i c u l t  t o  obta in.  I t  i s  thus 
p a r t i c u l  a r l y  d i  f f i c u l  t t o  prov ide  he1 p here, because the  1 eas t  
developed count r ies  a1 so have very weak research i n s t i t u t i o n s ,  w i t h  
poor ly  qua1 i f i  ed research workers. The resu l  t i s  t h a t  IDRC receives 
few good p r o j e c t  submissions from these coun t r i es  and they compete 
very poor ly  w i t h  coun t r i es  i n  the  middle-income categor ies  t h a t  have 
st ronger i n s t i t u t i o n s  and more capable s c i e n t i  sts.  To support 
research i n  the  poorest  coun t r i es  o f t e n  necess i ta tes  the  i nvol vement 
o f  e x p a t r i a t e  s t a f f ,  as a much h igher  c o s t  f o r  the  Centre. The 
r e s u l t s  here a1 so tend t o  be l e s s  s a t i s f a c t o r y  than those obta ined i n  
wea l th ie r  coun t r i es  and, un for tunate ly ,  t he  b e n e f i t s  o f  much o f  t he  
AFNS-funded research may n o t  reach t h e  people i n  need. 
I n  t he  past, under cons idera t ions  o f  making the  most e f f e c t i v e  use o f  
t he  resources a v a i l  ab le  t o  AFNS, t h e  d i v i s i o n  was the re fo re  fo rced t o  
a l l o c a t e  a l a r g e  segment o f  i t s  support  toward research i n  b e t t e r  
developed i n s t i t u t i o n s  and coun t r i es  than i t  wo~r l  d have 1 i ked. 
Arrangements were then made f o r  t he  techn ica l  s t a f f  o f  poorer coun- 
t r i e s  t o  acqui re the  research r e s u l t s  and p a r t i c i p a t e  i n  some 
meetings and network a c t i v i t i e s .  
I n  t he  fu tu re ,  AFNS w i l l  i n c r e a s i n g l y  emphasize the  importance o f  
i d e n t i f y i n g  t r a i n e d  capable i n d i v i d u a l s  t o  l e a d  p ro jec ts ,  so t h a t  a 
h igher  percentage o f  p r o j e c t s  can be c a r r i e d  o u t  i n  the  poorest  coun- 
t r i e s .  The a d d i t i o n a l  d i f f i c u l t i e s  of work ing i n  t h e  l e a s t  developed 
countr ies,  w i l l ,  however, demand a much l a r g e r  t echn ica l  i npu t ,  and 
much "hand hold ing"  w i l l  be requ i red  from the  d i v i s i o n  s t a f f .  Th is  
w i l l  be r e f l e c t e d  i n  an increase of p r o j e c t s  w i t h  a longer  durat ion,  
h igher  cost,  and a greater  tendency t o  in te rvene i n s t i t u t i o n a l l y .  
Such a s h i f t  i n  emphasis, considered h i g h l y  des i rab le  by t h e  
d i v i s i o n ,  w i l l  mean a d d i t i o n a l  i n p u t  f o r  each p r o j e c t  i n  funding, 
t r a i n i n g  and support by AFNS s t a f f .  The degree o f  change w i l l  there-  
fore l a r g e l y  depend on the  a v a i l a b i l i t y  o f  increased p r o j e c t  fund ing  
and on t h e  manpower present  i n  t h e  f i e l d .  
3. Mu1 t i d i s c i p l  i n a r y  P r o j e c t s  
C l e a r l y  de f ined simple p r o j e c t s  have i n  t h e  pas t  genera l l y  been the  
most e f fec t i ve ,  y e t  o f t e n  t h e i r  usefu lness was reduced by f a c t o r s  
ou ts ide  the  scope o f  t h e  p r o j e c t .  Therefore, AFNS du r ing  i t s  b r i e f  
h i s t o r y  has c o n s i s t e n t l y  t r i e d  t o  l ook  a t  a l l  t h e  i n f l u e n c e s  
a f f e c t i n g  a s p e c i f i c  research p ro jec t .  W i th in  t h e  d i v i s i o n ,  t h i s  has 
l e d  a t  several po in ts  i n  t ime t o  i n t e g r a t i o n ,  f o r  example, o f  the  
Crop and Animal Sciences programs i n t o  CAPS. Even where cross- 
d i  s c i  p l  i nary p l  i n a r y  p r o j e c t  were n o t  des i rab le ,  the  degree of 
cooperat i  on betwe'en programs has increased s tead i  1 y. This has been 
f u r t h e r  f a c i l i t a t e d  w i t h  t h e  placement o f  p r o j e c t  o f f i c e r s  o f  
d i f fe rence programs i n  reg iona l  o f f i c e s .  Specia l  i n t e r a c t i o n  i s  
ev iden t  between many o f  t he  crop-product ion p r o j e c t s  and PPS, where 
new crop v a r i e t i e s  and harves t ing  sequences have c a l l e d  f o r  new and 
b e t t e r  technologies i n  d r y i n g  , storage, and market ing . S i m i  1  a r  
cooperat ion has gained momentum between CAPS and Forestry,  i n  the  
d i s c i p l i n e  o f  agroforestry.  Here the  mutual b e n e f i t  der ived from a 
combination o f  crops and t rees  i n  a farming system has gained i n  
importance. More recen t l y ,  t h e  d i  f f e r e n t  d i  s c i  p l  i nes have gone 
beyond the  pure ly  techn ica l  aspects, t o  r e l a t e  technology more 
c l  osel y t o  the  user. The d i  s c i  p l  i nes, a g r i c u l  t u r a l  economi s and 
r u r a l  sociology, w i l l  i n  the  next  years i nc reas ing ly  i n t e r a c t  w i t h  
the  more techn ica l  l y  o r i e n t e d  programs. 
Wi th in  IDRC, a  number o f  d i v i s i o n s  cooperate w i t h  AFNS: f o r  
t r a i n i n g ,  f o r  example, t h e  FAD makes a valuable c o n t r i b u t i o n  t o  AFNS 
pro jec ts ;  and the  var ious  i n fo rmat ion  and pub1 i c a t i o n  needs are  
ca tered f o r  by the  In fo rmat ion  Sciences and Communications 
d i v i s ions .  I n  recent  years, a number of p r o j e c t s  have been developed 
and funded j o i n t l y  w i t h  t h e  Socia l  Sciences d i v i s i o n .  I n  f a c t ,  one 
o f  t he  main st rengths o f  I D R C  has been the  harmonious r e l a t i o n s  
between program s ta f f  o f  the var ious d i v i s i o n s  t o  a degree r a r e l y  
found among o the r  donor agencies and r e c i p i e n t  i n s t i t u t i o n s .  
Responding inc reas ing ly  t o  t h e  o p p o r t u n i t i e s  and necessi ty  o f  1 arger  
ar.6 more in teg ra ted  pro jec ts ,  however, has c e r t a i n  repercussions. 
These p r o j e c t s  are  complex t o  develop and t o  administer ,  requ i red  
more s t a f f  time, and are  more c o s t l y .  They are, there fore ,  on l y  
j u s t i  fi ed if t h e  added benef i t s  from cross-di  s c i  p l  i nary research are  
substant ia l .  
While i n t e g r a t i o n  w i t h i n  AFNS and IDRc i s  t o  a l a r g e  degree 
e f f e c t i v e ,  i t  i s  h indered from another angle. Most r e c i p i e n t  coun- 
t r i e s  have setup t h a t  r i g i d l y  separates i t s  admin i s t ra t i on  i n t o  a 
number o f  m i n i s t r i e s ,  d i v i s ions ,  and f a c u l t i e s  a long d i s c i p l i n a r y  
1 i nes. Research i n  var ious c l o s e l y  re1  a ted  d i s c i p l i n e s ,  there fore ,  
can fa1 1 under the  r e s p o n s i b i l i t i e s  o f  d i f f e r e n t  i n s t i t u t i o n s  and 
m i n i s t r i e s ,  making the  admini s t r a t i o n  o f  such p r o j e c t s  extremely , 
d i f f i c u l t  i f  n o t  impossible. I n  many cases, coun t r i es  have l i t t l e  
experience i n  the  execut ion o f  p r o j e c t s  i n v o l v i n g  several d i  s c i -  \ 
p l  ines; t h i s  makes the  es tab l  ishment and successful  complet ion o f  
mu1 t i d i  s c i p l  i nary p r o j e c t s  very d i f f i c u l t .  There are, however, a few 
exceptions where a g r i c u l  t u r a l  research i n s t i t u t i o n s  have been 
organized t o  a1 1 ow cooperat i  on among d i  s c i  p l  i nes. 
Acknowledging the  value o f  m u l t i d i s c i p l i n a r y  pro jec ts ,  b u t  a l s o  
r e a l i ' z i n g  the  d i f f i c u l t i e s  o f  making them a r e a l i t y ,  AFNS sees a 
specia l  task f o r  i t s e l f  i n  t h i s  f i e l d .  As1 de from s e t t i n g  an example 
w i t h i n  i t s  own organizat ion,  the  support  o f  i n t e g r a t e d  p r o j e c t s  can 
be used t o  he lp  developing coun t r i es  t o  see the  value o f  such an 
approach. Given the  r i g i d  s t r u c t u r e  o f  most admin i s t ra t i ons  
e s p e c i a l l y  i n  the  poorer countr ies,  however, w i l l  make t h i s  a major 
chal lenge t o  AFNS s t a f f  and demand e x t r a  i n p u t s  i n  time, e f f o r t ,  and 
finances. 
4. Research Networks ( 
Whenever research p r o j e c t s  o f  a s i m i l a r  na ture  have been funded i n  
t h e  past, l i n k i n g  them has proven t o  be valuable support. Th is  has 
a l lowed f o r  d i v i s i o n  o f  work among pro jec ts ,  t he  exchange o f  
experience and mate r ia l  s, and general l y  mutual encouragement and 
support. Out of such informal  1 inks, b e t t e r  es tab l  i shed networks 
w i t h  a coord inator  have grown. P r o j e c t s  have been speci f i c a l  l y  
designed t o  f i t  i n t o  such a network t o  provide one s p e c i f i c  aspect o f  
t h e  o v e r a l l  work. Most networks are  cent red around a s p e c i f i c  
commodity o r  research method01 ogy. To prov ide t h e  necessary focus, 
they are o f t e n  l i n k e d  t o  an i n t e r n a t i o n a l  research i n s t i t u t e .  Over 
h a l f  the  AFNS p r o j e c t s  are connected o r  associated w i t h  a s p e c i f i c  
network and the  m a j o r i t y  o f  p a r t i c i p a n t s  a r e .  s c i e n t i  s t s  from devel- 
oping countr ies.  
The value o f  networks was recognized i n  an eva lua t ion  by I D R C  i n  1980 
and the  concept has grown i n  importance s ince then. The importance 
o f  the  f u n c t i o n  o f  the coord inator ,  recommended i n  the  document, has 
i n c r e a s i n g l y  been recognized. I n  many cases, t h i s  i s  now a s c i e n t i s t  
from one o f  the  associated p ro jec ts .  He thus  has f i r s t - h a n d  
experience i n  the work and i s  i n  an e x c e l l e n t  p o s i t i o n  t o  provide 
support, assistance, and encouragement t o  the  o the r  pro jec ts .  Th is  
way, AFNS s t a f f  do n o t  dominate the  network and i t  has a l so  proven 
the  most c o s t - e f f e c t i v e  approach. Network coord inators  have been 
able t o  provide the  type o f  support t h a t  program o f f i c e r s  cou ld  n o t  
o f f e r  t o  the  same extent .  Th is  has helped t o  lessen t h e i r  workload 
i n  t h i s  f i e l d ,  a l l ow ing  more t ime f o r  developing new p r o j e c t s  and 
moni to r ing  e x i s t i n g  ones. 
Over the  next  years, AFNS in tends t o  main ta in  i t s  emphasis on 
networks. More o f  these networks w i l l  be concent ra t ing  on a s p e c i f i c  
region,  a s t ra tegy  t h a t  i s  considered t o  be o f  more immediate b e n e f i t  
than the  global networks. To f u r t h e r  improve the  l i nkage  the  
p r o j e c t s  o f  a network, the coo rd ina to r  and p o s s i b l y  o the r  s t a f f  might  
be r o t a t e d  among the d i  f f e r e n t  i n s t i t u t i o n s  c a r r y i n g  on re1 a ted 
p r o j e c t s  funded by AFNS. 
5. P r o j e c t  S t a f f  Mo t i va t i on  and Local Research Support 
S c i e n t i s t s  i n  developing coun t r i es  work under d i  f f i c u l  t cond i t ions ,  
and need a h igh  degree o f  mo t i va t i on  t o  remain i n  research, r a t h e r  
than seeking employment i n  a d m i n i s t r a t i v e  funct ions, w i t h  the  p r i v a t e  
sector,  o r  i n  i n t e r n a t i o n a l  o r  f o r e i g n  i n s t i t u t i o n s ,  where more 
1 u c r a t i v e  s a l a r i e s  are  o f fe red .  A qual i f i e d  and mot iva ted  1 oca l  
s c i e n t i s t  as p r o j e c t  l eade r  goes a l o n g  way i n  ensur ing p r o j e c t  
success; dedicated and we1 1 - t r a i n e d  i n d i v i d u a l  s as p r o j e c t  leaders  
are  thus one of the  most impor tan t  f a c t o r s  cont r - Ibu t ing  t o  the  
achievement o f  r e s u l t s .  The involvement, and even more so the  
complet ion o f  an AFNS-supported research a c t i v i t y  o f t e n  qual i f i e s  a 
p r o j e c t  leader  f o r  more 1 u c r a t i v e  employment e l  sewhere. Recogni t ion 
o f  work w e l l  done i s  a s t rong  mot ive and an i n d i c a t i o n  of how much 
AFNS appreciates the  good work can be o f  va lue t o  main ta in  h igh  
morale. The p o s s i b i ' l i t y  o f  contac ts  w i t h  peers and o t h e r  c o u n t r i e s  
f o r  exchanging ideas and in fo rmat ion ,  and v i s i t i n g  p r o j e c t s  i n  o the r  
research i n s t i t u t i o n s  are ways which he lp  t o  keep p r o j e c t  leaders  and 
research s ta f f  i n  t h e i r  pos i t i ons .  The con t i nu ing  and i n t e l l e c t u a l l y  
i n t i m a t e  r e l a t i o n  between AFNS program o f f i c e r s  and p r o j e c t  s t a f f  i s  
another va luable means o f  ma in ta in ing  t h e  mo t i va t i on  and i t  i s  
impor tan t  t o  main ta in  t h i s  c lose  r e l a t i o n s h i p  t o  discuss problems and 
f i n d  s u i t a b l e  so lu t i ons .  
D i r e c t  and i n d i r e c t  1 ocal  government support  f o r  a g r i c u l t u r a l  
research i s  o f  prime importance f o r  ensur ing  p r o j e c t  success. It i s  
recognized t h a t  research has a h igher  r i s k  when p r o j e c t s  are under- 
taken i n  an environment where l o c a l  government support  i s  n o t  
probable. AFNS thus needs t o  become more aware o f  government a t t i -  
tudes and pol  i c i e s  re1  a t e d  t o  the  s c i e n t i f i c  i n s t i t u t i o n s ,  the  
i n d i v i d u a l s ,  and t h e  technology the  research i s  support ing. Coun- 
t r i e s  where a g r i c u l t u r a l  research has c l e a r l y  p a i d  o f f  i n  quan- 
ti t a t i  ve terms, such as some Asian count r ies ,  have con ti nued t h e  
funding of research p r o j e c t s  which were s t a r t e d  o r i g i n a l l y  w i t h  IDRC 
support. I n  response t o  incrased pressures on AFNS budget and and 
IDRC management demands f o r  successful  p ro jec ts ,  f u t u r e  a l l o c a t i o n  o f  
AFNS support w i l l  be more c l e a r l y  s e l e c t i v e  o f  a g r i c u l t u r a l  po l  i c y  
and development environments which are conducive t o  n a t i o n a l  support  
f o r  research and t o  t h e  implementat ion o f  research r e s u l t s .  I n  t h e  
p r o j e c t  development process, more emphasis w f l l  have t o  be p laced on 
the  avoidance o f  i n s t i t u t i o n a l  r i s k  i n  AFNS-supported p ro jec ts .  
6. Expa t r i a te  Invo l  vement 
I n  many o f  t he  poorer countr ies,  the  indigenous capac i ty  t o  submit, 
lead, and c a r r y  o u t  the  much-needed research i s  n o t  present. Here, 
t he  use o f  expa t r i a tes  as p r o j e c t  advisors was one at tempt t o  ge t  
some research done. Extreme caut ion  i s ,  however, requ i red  f o r  an 
adv isor  i n  such a  p o s i t i o n  n o t  t o  dominate o r  d i r e c t  the  work, w i t h  
the  r e s u l t  t h a t  the  j u n i o r  l o c a l  s c i e n t i s t s  have o n l y  t o  f o l l o w  
i n s t r u c t i o n s .  Such p r o j e c t s  can be o f  much value t o  a  poor country, 
as b e t t e r  cu l  t i v a r s  o r  methods are  produced, and t a n g i b l e  b e n e f i t s  
f o r  t he  farmers are  evident.  A g rea t  amount o f  l e a r n i n g  and t r a i n i v g  
i s  a  f u r t h e r  valuable c o n t r f b u t i o n  o f  an advisor .  AFNS has gained 
i n s i g h t  i n t o  the  way adv isors  should be inc luded i n  a  p ro jec t .  Th is  
has g r e a t l y  reduced the  p o t e n t i a l  dangers o f  t h i s  approach t o  the  
formation o f  leadership, project-management, and dec is ion  making- 
a b i l  i ty i n  the  r e c i p i e n t  i n s t i t u t i o n .  
The r o l e  o f  an AFNS p r o j e c t  advisor,  w i thou t  decision-making power 
and p r i m a r i l y  as a  resource person and co-worker, places very s t r i c t  
demands on incumbents o f  these pos i t i ons .  'This mode o f  support i s  
a1 so cos t l y .  For  t h i s  reason, adv isors  should o n l y  be used where 
demanded by the  r e c i p i e n t  and where they are necessary t o  assure 
success. P r o j e c t  advisors should be phased o u t  as soon as possib le,  
b u t  a  means should be found f o r  i n t e r m i t t e n t  fol low-up, p re fe rab ly  by 
the  same i n d i v i d u a l  . Occasional v i s i t s  by a  reputable consu l tan t  
o f t e n  have more b e n e f i c i a l  i n f l  uence than a  r e s i d e n t  techn ica l  
adv isor  o r  p r o j e c t  manager who tends t o  be taken f o r  granted, o r  
regarded as employee o f  t he  government. The best  use o f  e x p a t r i a t e  
assistance has been found t o  be i n  the  form o f  a  teznn ica l  network 
advisor  o r  coord inator  , p r o v i d i n g  a  speci a1 i zed techn ica l  serv ice  t o  
a  number o f  s i m i l a r  p ro jec ts .  Th is  reduces the  chance o f  t he  
e x p a t r i a t e  t a k i n g  over  t h e  leadersh ip  o f  t he  AFNS pro jec ts ,  w h i l e  
making best  poss ib le  use o f  t h i s  person's spec ia l i zed  s k i l l s  over a  
wide reg ion and a  number o f  p ro jec ts .  
I n  the immediate future,  AFNS in tends t o  cont inue t o  1 i m i t  the  use o f  
advisors t o  p r o j e c t s  i n  very weak i n s t i t u t i o n s  o r  t o  networks. The 
i n t e n t i o n  of AFNS--expressed elsewhere i n  t h i s  repo r t - - to  focus 
mu1 ti p l  e -p ro jec t  support on se lec ted i n s t i  tutons, may a1 so r e q u i r e  
the employment o f  a p r o j e c t  advisor ,  poss ib l y  w i t h  some l i a i s o n  
responsi b a l l  i ty .  Advisors w i l l  cont inue t o  be placed under the  super- 
v i s i o n  o f  the nat iona l  program-based p r o j e c t  leader,  and w i l l  n o t  be 
g iven deci  sion-making power over p r o j e c t  d i r e c t i o n s  o r  approaches. 
The use o f  reg iona l  s c i e n t i s t s  f o r  t h e . c o o r d i n a t i o n  o f  research 
networks w i  11 continue. 
7. I n t e r n a t i o n a l  Research I n s t i t u t i o n s  
There has been a r a p i d  establ ishment o f  nonnational ( reg iona l  and 
i n t e r n a t i o n a l  ) i n s t i t u t e s  over the  pas t  20 years. Over 72 new 
i n s t i t u t e s  were formed between 1970 and 1975, and 49 i n  the  f o l l o w i n g  
f i v e  years. Since 1980, however, t h i s  expansion has slowed. There 
are now 68 a g r i c u l t u r a l  research i n s t i t u t i o n s  w i t h  an average annual 
budget o f  USD 9.3 m i l l i o n ,  the  most prominent o f  which are  the  
a g r i c u l t u r a l  research i n s t i t u t i o n s  o f  the  CGIAR system. These new 
research i n s t i t u t e s  i n i  ti a1 1 y concentrated on one speci f i c  crop such 
as r i c e ,  wheat, maize, o r  potatoes. More recen t l y ,  t he  o r i e n t a t i o n  
has broadened i n t o  a more systems-oriented approach, focusing on a 
speci f i c  environment. Whi 1 e so& o f  these organ iza t ions  have been 
grouped i n t o  the  CGIAR system, a number o f  independent reg iona l  o r  
commodi ty-based i n s t i t u t i o n s  have a1 so been es tab l  i shed. The main 
advantage t h a t  many nonnational i n s t i t u t i o n s  o f f e r  i s  t h a t  they have 
both the  s c i e n t i  f i c  manpower and the  physical  i n f r a s t r u c t u r e  
necessary t o  achieve resu l  ts ,  requirements t h a t  are l a r g e l y  l a c k i n g  
i n  the  poorer countr ies.  
AFNS funding d i r e c t e d  t o  nonnational i n s t i t u t i o n s  i s  l a r g e l y  f o r  
spec i f i c  p ro jec ts ,  where the  b e n e f i c i a r y  i s  o f t e n  another country.  
Examples might  be the  p r o j e c t s  f o r  Rwanda o r  Cameroon undertaken by 
I ITA i n  N iger ia ,  o r  p r o j e c t s  f o r  North A f r i c a  c a r r i e d  o u t  by ICARDA. 
O f  the  $26.4 m i l l i o n  (28%) o f  AFNS funds t h a t  were a l l o c a t e d  t o  
nonnational i n s t i t u t e s  over the  l a s t  f i v e  years, $14.8 m i l l i o n  ( o r  
55.9%) thus was d i r e c t e d  a t  t h i s  type of p r o j e c t .  Another 28.8% o f  
appropr ia t ions  t o  nonnational i n s t i t u t i o n s  were f o r  managing a 
s p e c i f i c  p r o j e c t  i n  a poor country, f o r  example, the r i c e  farming 
systems p r o j e c t  i n  Bhutan where funds were channel led through I R R I .  
One o f  the main concerns o f  AFNS has been the  l i m i t e d  cooperat ion 
between nonnational and na t iona l  research i n s t i t u t i o n s ,  w i t h  the 
r e s u l t  t h a t  na t iona l  programs have become marginal t o  some research 
i n  t h e i r  own country. AFNS sees i t s e l f  t he re fo re  i n  a r o l e  o f  
he1 p ing  t o  r e d i  r e c t  and improve the  i n t e r n a t i o n a l  research system, 
and a main o b j e c t i v e  i s  t o  change the  focus o f  nonnational i n s t i t u -  
t i o n s  toward more o f  a serv ice  r o l e  f o r  na t i ona l  centres, and toward 
the  establ ishment o f  an e f f e c t i v e  working r e l a t i o n s h i p .  Funding f o r  
nonnational centres i s  thus l i m i t e d  t o  i n p u t s  t h a t  f u r t h e r  the 
changes AFNS considers des i rab le .  One o f  the  main s t r a t e g i e s  has 
been t o  l i n k  i n s t i t u t e s  o f  t he  C G I A R  system w i t h  na t iona l  systems by 
support ing an on-goi ng d i  a1 ogue between them, through meetings and 
the more formal c r e a t i o n  o f  s p e c i f i c  networks. Another approach o f  
AFNS has been through i t s  emphasis on a systems approach, where i t  
has he1 ped .the research i n s t i t u t e s ,  which general 1 y on ly  concentrated 
on one crop, t o  widen t h e i r  hor izon and t o  see t h e i r  commodity as 
p a r t  o f  a whole cropping system. Th is  process has now evolved 
f u r t h e r  i n t o  farming systems, and i n c r e a s i n g l y  w i l l  i n v o l v e  no t  o d l y  
techn ica l  s t a f f ,  b u t  a1 so economists and soc ia l  s c i e n t i s t s .  
AFNS has i n  recent  years  taken a d i f f e r e n t  v iewpoint  from the  IARCs 
on many issues, and has o f t e n  been proven r i g h t .  It has, however, 
r e a l i z e d  t h a t  t o  make the  present  system more e f f e c t i v e ,  AFNS has t o  
work on the  ins ide ;  t h i s  has meant making a f i n a n c i a l  c o n t r i b u t i o n  t o  
i n f l  uence the  deci s i  on-maki ng process. Support however i s 1 i m i  t e d  t o  
p r o j e c t s  t h a t  conform t o  AFNS object ives,  and has focused on work 
t h a t  i s more farm-oriented, more cooperat ive w i t h  na t iona l  
i n s t i t u t i o n s  o r  more i n c l i n e d  toward i n t e g r a t i o n  i n t o  systems. Th is  
approach, desp i te  modest resources, has produced considerable 
response, and increas ing ly ,  IARCs are fo rmu la t i ng  programs i n  a  
network contex t  w i t h  r e a l  p a r t i c i p a t i o n  by na t iona l  -program 
s c i e n t i s t s .  
With i t s  considerable experience, AFNS found t h a t  i t  cou ld  make a  
c o n t r i b u t i o n  by he1 p ing  t o  s e t  up new organ iza t ions  t h a t  were being 
es tab l  i shed. Recent new nonnational o rgan iza t ions  have o f  t e n  grown 
o u t  o f  reg iona l  o r  commodity-oriented networks, several o f  which were 
supported by AFNS. I n  recent  years, AFNS has c o n t r i b u t e d  t o  new 
organ iza t ions  i n  f o r e s t r y  ( ICRAF) , s o i l  s  (IBSRAM) , f i s h e r i e s  
(Southeast Asian F i  sher ies  Development Centre--SEAFDEC) , bananas 
( INIBAP) and t o  SACCAR (Agr i cu l  t u r e  Research i n  Southern A f r i c a ) .  
These may be fo l lowed by cash-crop i n s t i t u t e s  (coconut o r  cocoa), as 
we l l  as f o r e s t r y  and f i s h e r i e s ,  b u t  l i m i t a t i o n s  on manpower and funds 
w i l l  r e s t r i c t  t he  involvement o f  AFNS i n  many o f  these f i e l d s .  
A t  t he  same time, i t  i s  now necessary t o  look a t  a l t e r n a t i v e  models 
t h a t  may be more cos t -e f fec t i ve ,  have a  qu icker  and broader impact, 
and are more systems and on-farm or iented.  Th is  present p o l i c y  on 
the  involvement o f  AFNS w i t h  nonnational i n s t i t u t i o n s  w i l l  guide i t s  
a c t i o n  and inpu ts  i n t o  the  nonnational research system f o r  the  next  
years . 
8. Non-Governmental Organizat ions (NGOs) 
NGO s t a f f  working i n  t h e  T h i r d  World dre genera l l y  charac ter ized by a  
s t rong sense of ded ica t ion  coup led -w i th  the  determinat ion t o  try t o  
help people i n  need. Longer-term NGO s t a f f  u s u a l l y  l e a r n  the  l o c a l  
language and 1  i v e  c lose  t o  the  people, and thus, come t o  understand 
t h e i r  customs and c u l t u r e .  Most NGOs p lace emphasis on he lp ing  
people t o  he lp  themselves; t h e i r  main a c t i v i t i e s  are  concerned w i t h  
comun i  ty development, especia l  l y  r u r a l  development. NGOs were o f t e n  
the  precursors o f  o f f i c i a l  government assistance, and several o f  t he  
e a r l y  crop i n t r o d u c t i o n s  t o  A f r i c a  were made by NGOs. Many NGOs 
devote a l a r g e  p a r t  o f  t h e i r  budget t o  r u r a l  development and w i t h i n  
it a g r i c u l t u r e  has been r e c e i v i n g  i nc reas ing  p r i o r i t y .  NGOs o f t e n  
operate cooperat ives t o  p rov ide  mutual help. J o i n t  endeavours and 
in fo rmal  cooperat ion among NGOs are  f requent .  
AFNS s t a f f  are aware t h a t  t h e i r  research e f f o r t s  achieve l i t t l e  u n t i l  
the  r e s u l t s  are adopted by l o c a l  farmers: y e t  they can genera l l y  n o t  
g e t  i nvo l ved  w i t h  extension a c t i v i t i e s .  NGOs seem t o  o f f e r  an 
a d d i t i o n a l  prospect  t o  p rov ide  a d i r e c t  l i n k  t o  the  person i n  t he  
v i l l a g e  and the  farmer, p r i m a r i l y  by t h e i r  mode o f  ope ra t i on  l i v i n g  
and working c lose  t o  t h e  v i l l a g e - - r a r e l y  t h e  case f o r  s c i e n t i s t s  and 
researchers. A t  a  t ime when the generat ion o f  new technology i s  
overshadowed by  a concern f o r  how t h i s  new technology i s  appl ied,  
such l i n k s  t o  the farmer are becoming i n c r e a s i n g l y  important .  NGOs 
cou ld  p lay  a r o l e  i n  c a r r y i n g  o u t  simple t r i a l s  w i t h  farmers, l i n k e d  
t o  AFNS pro jec ts ,  and a t  t he  same t ime they cou ld  i den . t i f y  f u r t h e r  
i n t e r v e n t i o n s  i n  the  e x i s t i n g  system i n  t h e  v i l l a g e .  Th i s  approach 
may delay the  t ransmiss ion o f  t he  messages t o  a wider  audience, b u t  
there  would be many smal l ,  t e s t e d  n u c l e i  i o f  farmers from which i n  
due course the  message can spread. 
Because o f  the wide v a r i a t i o n  o f  o rgan iza t ions ,  several  d i s t i n c t i o n s  
shoul d be made. Overseas vo l  unteers are u s u a l l y  cha rac te r i zed  by 
considerable e x p e r t i  sen enthusiasm, and good w i  11, b u t  the  over- 
whelming m a j o r i t y  w i l l  on l y  s tay f o r  two years. Enthusiasm can 
achieve a l o t  i n  two years, b u t  o f t e n  the  ou t look  i s  s h o r t  term and 
does n o t  assure t r a i n i n g  and c o n t i n u i t y  beyond the  c o n t r a c t  per iod.  
Church and miss ion-or ien ted  groups have the  advantage o f  a long-term 
comnitment, and thus can work on a t ime ho r i zon  b e t t e r  s u i t e d  t o  the  
cond i t i ons  of developing count r ies .  T h e i r  s t a f f  however tend t o  be 
l e s s  t r a i n e d  and depending on the s p e c i f i c  o r i e n t a t i o n  may p lace more 
emphasis on missionary aspects than on development. There have been 
a growing number o f  indigenous NGOs i n  developing cont r ies ,  t h a t  are 
o f t e n  l e d  by en thus ias t i c  young educated v i l l a g e r s .  'They combine 
1 ong-term comi tment  and l o c a l  knowledge, b u t  have t h e i r  own 
l i m i t a t i o n s .  A f t e r  an e x c i t i n g  s t a r t  t h e  educated leader o f t e n  wants 
t o  be rewarded by a h i g h l y  pa id  government pos i t i on ,  and many groups 
have t o  work aga ins t  a number o f  soc ia l  cons t ra in ts  t h a t  a f f e c t  the  
expa t r i a te  less. 
Due t o  the  increas ing importance o f  l i n k i n g  the  research r e s u l t s  
generated by AFNS-supported researchers t o  the farmer, there i s  a 
need t o  look a t  the opt ions f o r  how t h i s  can best  be achieved. The 
NGOs are i n  a favourable p o s i t i o n  t o  work on the  dissemination o f  
r e s u l t s .  AFNS in tends t o  make increas ing use o f  a v a r i e t y  o f  NGOs t o  
ca r ry  o u t  on-farm research and extension tasks, t o  i n i t i a t e  o r  
conduct f i e l d  t r i a l s ,  and t o  a c t  as a feedback mechanism f o r  the  
d e f i n i t i o n  o f  f u r t h e r  research needs. Where possible, such NGO-based 
a c t i v i t i e s  w i  11 be formal l y  1 inked t o  government programs such as 
commodity and farming systems research. AFNS w i l l  be caut ious i n  i t s  
se lec t ion  o f  NGOs, t o  assure t h a t  they have a f i n a n c i a l l y  sound basis 
and a widely recognized record o f  performance. 
9. Research T ra in ing  
The success o f  a research p r o j e c t  supported by  AFNS t o  a l a r g e  ex ten t  
depends on the  c a p a b i l i t y  o f  the  p r o j e c t  leader and h i s  s t a f f .  A 
country needs t o  reach a c e r t a i n  l e v e l  o f  i n s t i t u t i o n a l  development 
and s t a f f  a b i l i t y  before i t  i s  able t o  submit a p r o j e c t  t o  AFNS, and 
provide reasonable assurances t h a t  i t  i s  capable o f  concluding the 
p r o j e c t  successful ly. Such a p r e r e q u i s i t e  i s  n o t  genera l ly  present 
i n  the  poorer countr ies,  and thus AFNS support i s  l i m i t e d  where i t  i s  
most needed. Th is  c o n s t r a i n t  needs t o  be overcome i f  AFNS i s  t o  be 
t r u e  t o  i t s  mandate. The lack  o f  t r a i n e d  s t a f f  i s  the  main cause o f  
t h e  low number o f  p ro jec ts  submitted, and the  poor r e s u l t s  o f  some o f  
those c a r r i e d  out.  Increased emphasis on t r a i n i n g  o f  s t a f f  i s  seen 
as the  main approach t o  improve t h i s  s i t u a t i o n ,  e s p e c i a l l y  i n  t h e  
poorer count r ies .  As the  main r e s p o n s i b i l i t y  f o r  t h e  success o f  a 
p r o j e c t  l i e s  w i t h  the  p r o j e c t  leader ,  he w i l l  need s p e c i f i c  support. 
I n  many cases, t h i s  must s t a r t  w i t h  t h e  i d e n t i f i c a t i o n  o f  h i s  formal 
t r a i n i n g  needs, even before  a p r o j e c t  can s t a r t .  Once a p r o j e c t  has 
s ta r ted ,  t r a i n i n g  f o r  t h e  p r o j e c t  leader  can be achieved through 
constant  support  by AFNS program s t a f f ,  network coord ina tors ,  and, i f  
necessary, consul tants.  Major  areas o f  weakness have been research 
design and management. A p r o j e c t  leader  r a r e l y  has t r a i n i n g  o r  
experience i n  a d m i n i s t r a t i o n  and management, y e t  t he  success o f  a 
p r o j e c t  can depend as much on e f f e c t i v e n e s s  i n  these areas as on the  
ac tua l  s c i e n t i f i c  f i e 1  d. Because o f  ser ious  cons t ra in t s ,  AFNS may 
n o t  be ab le  t o  develop i t s  own i n p u t  i n  t h i s  area, i t  w i l l  support  
t r a i n i n g  by t h i  r d - p a r t y  o rgan iza t i ons  i n  a g r i c u l  t u r a l  research 
management i n  c o l l a b o r a t i o n  w i t h  FAD. Such an approach i s  e s p e c i a l l y  
r e l e v a n t  f o r  poorer count r ies ,  b u t  i t  w i l l  a1 so demand an i nc reas ing  
i n p u t  o f  s t a f f  t ime and f i n a n c i a l  support. 
The area o f  research design i nvo l ves  the  c a r e f u l  ana lys i s  o f  
a g r i c u l  t u r a l  and food product ion,  hand1 i ng, and d i  s t r i  b u t i  on sec tors  
o f  a na t ion .  Th is  ana lys is ,  i n ' c o m b i n a t i o n  w i t h  i n s i g h t  i n t o  the  
b i o l o g i c a l  and agronomic aspects o f  farm product ion  has t o  be used t o  
a r r i v e  a t  research o b j e c t i v e s  and p r i o r i t i e s .  Th i s  w i l l  be r e f l e c t e d  
i n  f u t u r e  land-use changes and i n  the  s t a f f i n g  p a t t e r n s  pursued by 
NARCS; f u r t h e r  expansion o f  AFNS support  i s  in tended t o  i nc lude  
1 and-use research. AFNS has cons iderab le  e x p e r t i s e  i n  t he  
microelements o f  these decision-making processes through i t s  
experience i n  f arm4 ng systems research. These elements, together  
w i t h  AE w i l l  p rov ide  a promis ing bas i s  f o r  f u t u r e  AFNS support  i n  the  
area o f  na t i ona l  research p lann ing  and the design o f  research. 
The p r o j e c t  leader  i n  t u r n  depends on t h e  " t o o l s "  g iven t o  him t o  
c a r r y  o u t  t h i s  task. Aside from f i n a n c i a l  support, h i s  support s t a f f  
i s  a major input ,  and t h e i r  l e v e l  o f  t r a i n i n g  i s  genera l ly  inadequate 
t o  cope w i t h  the complexity o f  the tasks on hand. Th is  i s  why a 
m a j o r i t y  o f  AFNS-supported formal t r a i n i n g  i s  on . the MSc 1 eve1 . Th is  
more formal t r a i n i n g  w i l l  i n  the f u t u r e  be inc reas ing ly  augmented 
w i t h  shor t  courses and group t r a i n i n g ,  n o t  o n l y  f o r  s c i e n t i f i c  s t a f f ,  
b u t  equa l ly  f o r  technic ians and extension s t a f f .  Here, f l e x i  b i l  i ty 
i s  necessary t o  t a i l o r  the t r a i n i n g  t o  the  s p e c i f i c  needs o f  a 
pro jec t .  
Col 1 abora t i  on w i t h  Other Donors 
The growing number o f  b.11 a t e r a l  and mu1 ti 1 a t e r a l  donor organizat ions 
has made the attempt a t  coordinated a i d  i nc reas ing ly  complex. The 
lack  o f  such coord inat ion  i s  a major cause o f  confusion, dup l i ca t ion ,  
and the i n e f f e c t i v e  use o f  a i d  resources; there fore  a c lose r  working 
r e l a t i o n s h i p  among donors i s  h i g h l y  desi rable.  'This, however, has 
proven exceedingly d i f f i c u l t  and f r u s t r a t i n g  i n  most cases, because 
o f  the many d i  f f e r e n t  admin is t ra t i ve  procedures o f  i n d i v i d u a l  donors 
and r e c i p i e n t s  and the lack  o f  f l e x i b i l i t y  i n  adapting t o  the needs 
o f  the rec ip ien ts .  U n t i l  now, AFNS has cooperated w i t h  C I D A  i n  the 
development o f  a few p r o j e c t s  and i t  i s  admin is ter ing  one l a r g e  
research p r o j e c t  which i s  t o t a l l y  f inanced by CIDA.  The t ime has now 
come t o  look i n t o  ways o f  increas ing the cooperat ion o f  AFNS w i t h  
o ther  donors, and p a r t i c u l a r l y  w i t h  those development agencies t h a t  
have the means t o  apply the r e s u l t s  obta ined from previous AFNS- 
supported research on a much l a r g e r  scale. P a r t i c i p a t i o n  i n  l a r g e r  
pro jec ts ,  i n  which AFNS would on ly  support the  research aspects, and 
where other agencies c o n t r i b u t e  much bigger components, c o ~ ~ l d  a l so  
have a s i g n i f i c a n t  impact on development. 
There i s ,  furthermore, a need t o  improve and extend r e l a t i o n s  o f  AFNS 
w i t h  other donors i n  the  research f i e l d .  Th is  i s  necessary t o  avoid 
dup l ica t i .on  o f  e f f o r t s  and r e f r a i n  from overextending r e c i p i e n t s  w i t h  
a l i m i t e d  absorbing capacity. Several examples e x i s t  where a 
developing count ry  has rece ived a i d  beyond i t s  capac i ty  t o  use i t  and 
where, desp i te  the  considerable inputs,  1 i t t l e  1 a s t i n g  progress was 
achieved. AFNS i n  the nex t  years w i l l  increase i t s  communications 
w i t h  o ther  donor organizat ions, i n  the hope o f  being ab le  t o  provide 
t h e  research component i n  l a r g e  development p r o j e c t s  and t o  
coordinate i t s  research e f f o r t s  w i t h  o the r  donors. 
11. AFNS S t a f f  
AFNS program o f f i c e r s  are  a h i g h l y  mot ivated group who a re  r e a l l y  the  
c u t t i n g  edge o f  IDRC operat ions i n  the  f i e l d .  The i r  q u a l i f i c a t i o n s ,  
a b i l i t y  and ded ica t ion  has a major impact on t h e  e f fec t i veness  o f  t he  
d i v i s i o n .  Ma in ta in ing  t h e i r  h igh  morale and f u r t h e r  improving t h e i r  
a b i l i t y ,  i s  o f  utmost importance. The move o f  t he  m a j o r i t y  o f  the  
o f f i c e r s  from Canada t o  pos t ings  i n  developing coun t r i es  i s  having a 
remarkably b e n e f i c i a l  e f f e c t  bo th  on the  p resen t l y  a c t i v e  p r o j e c t s  
and on the  generat ion o f  new ones. These overseas post ings  a l so  
submit s t a f f  t o  d i f f i c u l t  work ing cond i t i ons  which are f u r t h e r  
exacerbated by f requent  t r a v e l .  Th is  pu ts  a d d i t i o n a l  s t r e s s  onto the  
f a m i l i e s  o f  these o f f i c e r s ,  who have t o  cope w i t h  more d i f f i c u l t  
1  i v i n g  cond i t i ons  and s e c u r i t y  problems. 
The expansion i n  the number and scope o f  i n t e r n a t i o n a l  and nat iona l  
research organ iza t ions  has l e d  t o  i nc reas ing  needs f o r  qua1 i f i e d  
personnel . It i s  thus n o t  s u r p r i s i n g  t h a t  t he re  i s  considerable 
compet i t ion  i n  the  f i e 1  d t o  a t t r a c t  t h e  most capable s c i e n t i s t s  w i t h  
development experience. Many o f  these o the r  organ iza t ions  have 
considerable means a t  t h e i r  disposal t o  make employment w i t h  them 
a t t r a c t i v e ,  and thus o f f e r  more than themeans o f  IDRC would a l low.  
Under these condi t ions,  i t  i s  very impor tant  f o r  AFNS t o  keep i t s  
present  very h igh  c a l i b r e  o f  s t a f f ,  and t o  a t t r a c t  new people who 
w i l l  be an asset  t o  t h e  d i v i s i o n .  It i s  n o t  j u s t  a mat ter  o f  
remuneration, b u t  o f  a general a t t i t u d e  o f  app rec ia t i on  and support 
toward the staf f .  Th i s  may be r e f l e c t e d  i n  f u r t h e r  t r a i n i n g  
oppor tun i t i es  and sabbat ica l  leave, i n  j o b  secu r i t y ,  and i n  career  
s t ruc tu re .  It i s  thus impor tan t  f o r  t he  Centre t o  have en l igh tened 
p o l i c i e s  f o r  i t s  s t a f f ,  i f  AFNS i s  t o  keep those h i g h l y  qua1 i f i e d  and 
h i g h l y  mot ivated people who are  dedicated t o  t h e i r  work. 
Several recen t  devel opments have increased the  work1 oad o f  program 
o f f i c e r s  t o  a p o i n t  where i t  i s  s t a r t i n g  t o  a f f e c t  the  q u a l i t y  o f  
t h e i r  performance. Due t o  the  s c a t t e r  o f  the p r o j e c t s  and t h e i r  need 
f o r  c lose  superv is ion,  o f f i c e r s  t r a v e l  f a r  i n  excess o f  what i s  
considered an acceptable norm. More emphasis on poorer  coun t r i es  has 
increased t h e i r  workload due t o  the  d l  f f i c u l  t a d m i n i s t r a t i v e  
s i t u a t i o n s  there  and t h e  less-qua1 i f i e d  s t a f f  t h a t  demand more 
support and a t t e n t i o n .  I n  t he  fu tu re ,  several recommendations w i t h i n  
t h i s  document w i l l  f u r t h e r  inc rease t h e i r  workload, such as t h e  Small 
Research Grants, i nc reas ing  emphasis on networks, mu1 ti d i  s c i  p l  i nary 
p ro jec ts ,  and the  i nc reas ing  emphasis on poorer count r ies .  Under 
these circumstances, i t  w i l l  become essen t i a l  t o  make optimum use o f  
the  h i g h l y  q u a l i f i e d  program o f f i c e r s  by having them concentrate on 
those tasks where t h e i r  e x p e r t i s e  i s  needed. Th is  i s  n o t  t he  case a t  
present. 
Much o f  the  c o n t r i b u t i o n  o f  AFNS program o f f i c e r s  1 i e s  i n  t he  tech- 
n i c a l  support and research-desi gn capabi 1 i t y  they p rov ide  t o  
r e c i p i e n t s  a t  the t ime o f  p r o j e c t  development and execut ion. To 
cont inue t o  p lay  t h i s  r o l e  and t o  ensure cont inued re levance o f  t h e  
choices AFNS makes i n  p r o j e c t  support, our  program o f f i c e r s  need t o  
be kep t  up-to-date i n  t h e i r  research f i e l d s .  'The frequency w i t h  
which AFNS s t a f f  go on study leave o r  s t a f f  development i s  between 
one. 2nd two each year .  Th i s  means t h a t  each program s t a f f  person 
wi 11 have t h e  oppor tun i t y  t o  r e f r e s h  capabi 1 i t i e s  approximately once 
every 20 years. 'This i s  c l e a r l y  an untenable s i t u a t i o n .  AFNS 
in tends t o  r a i s e  the  number o f  program s t a f f  on study o r  s t a f f  devel- 
opment leave t o  between th ree  and f o u r  per  year .  
'The IDRC p o l i c y  o f  l i m i t i n g  the number o f  person-years f o r  l o c a l l y  
employed support s t a f f  i n  the  reg iona l  o f f i c e s  has l a r g e l y  been 
counterproductive. A t ime-a l l oca t ion  study ind ica tes  t h a t  on average 
55% o f  the  work t ime o f  program o f f i c e r s  i s  spent on admin is t ra t i ve  
matters. Much o f  t h i s  r o u t i n e  work cou ld  be done more e f f e c t i v e l y  
and much more cheaply by s t a f f  w i t h  lower academic qua1 i f i c a t i o n s .  
It i s  thus of special  importance t o  the  AFNS d i v i s i o n  t o  r e l i e v e  the 
program s t a f f  of r o u t i n e  admin is t ra t i ve  tasks by increas ing the 
support s t a f f .  Th is  w i l l  f r e e  a considerable segment o f  the  program 
o f f i c e r s '  t ime for  t h e i r  more important  tasks, e s p e c i a l l y  f o r  the  
add i t i ona l  work t h a t  w i l l  be encharged t o  them through the  var ious 
attempts t o  make the d i v i s i o n  more e f f e c t i v e ,  more responsive, and 
more appropr iate.  
12. Food vs Cash Crops 
Many crops grown by small-scale farmers cannot be e a s i l y  c l a s s i f i e d  
i n t o  food o r  cash crops. From the farmers' perspect ive they 
f requent ly  serve a range o f  purposes. Even i n  predominantly subs is t -  
ence s i tua t ions ,  small surpluses are normally bar tered o r  s o l d  f o r  
cash. Straw, a "by-product", can be u t i l i z e d  on-farm, b u t  a s i g n i f i -  
cant  propor t ion  i s  being s o l d  by farmers, and re tu rns  per hectare may 
exceed the re tu rns  from the sale o f  gra in.  There i s  a1 so no easy 
d e f i n i t i o n  o f  an i n d u s t r i a l  crop, which i s  genera l ly  considered t o  be 
a crop f o r  which the primary product  i s  in tended f o r  processing. 
Such crops may be grown f o r  home processing, v i l l a g e  l e v e l  proces- 
sing, or  large-scale processing i n  fac to r ies .  They may provide the 
raw mater ia l  s f o r  food-based o r  nonfood-based agro-i  ndustr ies.  
Many developing count r ies  depend on a g r i c u l t u r a l  exports as t h e i r  
major source o f  fo re ign  exchange. Examples from A f r i c a  show t h a t  
a g r i c u l t u r a l  exports provide over 90% o f  the t o t a l  exports i n  
Burundi, Eth iopia,  Ma1 awi , Senegal , Sudan, and Uganda. Often one 
predominant cash crop makes up the bu lk  o f  the  a g r i c u l t u r a l  exports, 
such as i n  Rwanda (cof fee,  93%), Malawi (tobacco, 55%), Sudan 
(cot ton,  65%), o r  E th iop ia  (cof fee,  69%). It i s  thus hard, i f  n o t  
impossible, t o  "judge" most so-cal led i n d u s t r i a l  crops i n  terms o f  
t h e i r  c o n t r i b u t i o n  t o  development and t h e i r  r o l e  i n  improving the 
we1 1-being o f  a r u r a l  poor farmer. 
AFNS has i n  the past  g iven p r i o r i t y  t o  research aimed a t  the 
small -farm s i t u a t i o n .  The comnonly he1 d view t h a t  i n d u s t r i  a1 crops 
are  o f  no concern t o  small holders because they are p r i m a r i l y  produced 
on large-scale p lan ta t ions  i s ,  however, f a r  from the t r u t h .  For 
example, the m a j o r i t y  o f  co f fee  produced i n  Mexico i s  produced on 
farms o f  l ess  than 5 ha; i n  A f r i ca ,  coffee i s  i nc reas ing ly  becoming a 
smallholder crop; i n  Rwanda and Burundi, more than h a l f  a m i l l  i o n  
farmers own on ly  50 t o  100 t rees  each; i n  Kenya, two- th i rds  o f  the  
tea crop i s  accounted f o r  by small farms w i t h  an average land  area o f  
0.4 ha, and Pyrethrum, once produced on l a r g e  farms, i s  now almost 
e n t i r e l y  grown by small holders. Almost the  e n t i r e  Egyptian co t ton  
crop i s  produced by small farms, as are many o ther  f i b r e  crops 
elsewhere and even t r a d i t i o n a l  p l a n t a t j o n  crops such as rubber are 
becoming important  i n  small holder s i  t ~ l a t i o n s  i n  many countr ies.  
It i s  d i f f i c u l t  t o  ge t  accurate in format ion on the worldwide 
a l l o c a t i o n  o f  resources t o  research on food crops versus i n d u s t r i a l  
crops. It i s  comnon, however, t o  f i n d  s p e c i f i c  research i n s t i t u t e s  
on i n d u s t r i a l  crops i n  many developing countr ies,  wh i le  food crops 
are more l i k e l y  neglected. Most major expor t  crops have thus a 
reasonably sound research base, and are o f t e n  given top p r i o r i t y  by 
governments, wh i le  i n t e r n a t i o n a l  i n s t i t u t i o n s  and marketing and 
processing organizat ions a? =O support research. I t  i s  f o r  t h i  s  
reason, ra the r  than any "moral" s u p e r i o r i t y  o f  food crops per - se,
t h a t  AFNS p o l i c y  i n  the  past  has been elliphasizing food, r a t h e r  than 
i n d u s t r i a l  crops, i n  i t s  research pro jec ts .  On the o ther  hand, i t  i s  
becoming increas i f lg ly  obvious t h a t  i n d u s t r i a l  crops p lay an important  
r o l e  i n  the cropping o r  farming system o f  r u r a l  small farms. The 
s c a r c i t y  o f  food i n  poor count r ies  has l e d  AFNS t o  p u t  emphasis on 
food crops but, seen from a d i f f e r e n t  angle, a poor farmer who has 
ample cash would i n  most s i t u a t i o n s  be able t o  buy a l l  the  food h i s  
fami ly  needs. Th is  a l t e r n a t i v e  pathway i s  now being recognized by 
AFNS, e s p e c i a l l y  i n  s i t u a t i o n s  where a cash crop may a c t u a l l y  produce 
more r e t u r n  per u n i t  input ,  and thus can be a b e t t e r  op t ion  t o  the  
small farmer than producing h i s  own food. The f a c t  t h a t  many cash o r  
i n d u s t r i a l  crops are shrubs o r  t rees furthermore opens o p p o r t ~ ~ n i t i e s  
f o r  c lose i n t e r a c t i o n  between the Fores t ry  and CAPS programs t o  look 
i n t o  mixed food-cash crop farming systems. AFNS support t o  research 
on i ndus t r i  a1 crops w i  11 , there fore ,  s t ress  oppor tun i t i es  t o  use 
improvements i n  product ion o f  these crops t o  b e n e f i t  the r u r a l  poor 
and t h e i r  a b i l i t y  t o  i n v e s t  i n  food product ion  and o ther  farm enter-  
p r i ses  f o r  which they have comparative advantage. 
13. Human N u t r i t i o n  
I n  the f i r s t  years o f  IDRC's existence, considerable importance was 
given t o  aspects o f  human n u t r i t i o n  and t h i s  was r e f l e c t e d  i n  the  
f a c t  t h a t  AFNS had two-food r e l a t e d  programs, "Food Processing" and 
"Food Pro tec t ion  and Storage". These were combined i n  1974 t o  become 
" N u t r i t i o n  and Home Sciences", b u t  as a program, i t  had f o r  many 
years few p r o j e c t  submissions and a on ly  a minor r o l e  w i t h i n  AFNS. 
While the aspects o f  food processing and food p r o t e c t i o n  gained i n  
importance and became the "Post-Production Systems" program, 
n u t r i t i o n  continued as a r a t h e r  small p a r t  o f  PPS. The under ly ing  
forces t h a t  l e d  t o  t h i s  present d i s t r i b u t i o n  o f  emphasis are  many- 
f o l  d. Human n u t r i t i o n  i s general l y  spread over several d i  s c i  p l  i nes, 
where a g r i c u l t u r e  i s concerned w i t h  the product ion o f  food, heal t h  
w i t h  def ic iency and disease aspects r e l a t e d  t o  the  1 ack or  imbalance 
o f  food, food science w i t h  prepara t ion  and consumption parameters, 
and economics w i t h  the  market ing o f  food and access t o  it. 
This fragmentation has l e d  AFNS t o  concentrate on those two aspects 
o f  human n u t r i t i o n  t h a t  i t  considered t o  be w i t h i n  i t s  realm and 
which were found t o  be o f  greatest  necessity. The over r id ing  concern 
f o r  human n u t r i t i o n  was defined as making enough food ava i lab le  
compared w i t h  which considerat ions o f  spec i f i c  nu t r ien ts  and t h e i r  
balance are minor. The l a rges t  s ing le  emphasis o f  AFNS i s  thus the 
production, hand1 ing, and processing o f  more food. It has over the 
years had considerable success i n  he1 p ing farmers t o  increase t h e i r  
output o f  food crops, and through t h i s  increased a v a i l a b i l i t y  o f  
food, has had an impact on the l eve l  o f  n u t r i t i o n  o f  the r u r a l  poor. 
Increasing the a v a i l a b i l i t y  o f  food i s  a1 so the major concern o f  PPS 
which has, espec ia l ly  w i t h  i t s  m i l  1 i n g  and crop-drying work, c o n t r i  b- 
uted t o  reducing food losses and making s tap le  foods more marketable 
through processing. 
Another reason why AFNS involvement i n  aspects o f  human n u t r i t i o n  has 
been l i m i t e d  i s  the absence o f  i n s t i t u t i o n s  and sc i en t i s t s  involved 
i n  t h i s  f i e l d .  Probably w i t h  j ~ ~ s t i f i c a t i o n ,  most developing 
countr ies have 1 arge m i n i s t r i e s  of ag r i cu l  t u re  and un i ve rs i t i es  have 
f acu l t i es  of agr icu l ture ,  and both devote considerable resources t o  
research. I n  comparison, there are few i n s t i t u t i o n s  ca r ry ing  out  
n u t r i  t i on - re la ted  research; the 1 i m i  ted work i s  general 1 y done 
through the m i n i s t r i e s  o f  hea l th  o r  soc ia l  services. The responsive 
mode o f  operation o f  AFNS, therefore,  has the r e s u l t  t h a t  few 
research pro jec ts  are submitted i n  the f i e l d  o f  human n u t r i t i o n .  The 
lack of i n s t i t u t i o n s  and the low c a l i b r e  o f  sc i en t i s t s  i n  t h i s  f i e l d  
has a1 so been re f lec ted i n  the pro jec ts  t h a t  AFNS supported. The 
subsequent r esu l t s  o f  t h i s  focus o f  AFNS-supported research have 
general ly  been unsat isfactory,  which has l e d  t o  a f u r t he r  reluctance 
by AFNS t o  support n u t r i t i o n  projects.  I n  add i t ion,  many aspects o f  
n u t r i t i o n  are educational, o r  focus on the modi f ica t ion o f  t r a d i -  
t i ona l  behaviour ra ther  than sc i en t i  f i c  i nves t iga t ion .  
These are  among the  reasons why, desp i te  the mention o f  n u t r i t i o n  i n  
the  name o f  the  d i v i s i o n ,  t h i s  t o p i c  as such has n o t  received much 
emphasis. Since t h i s  concern was represented a t  the  March 1985 Board 
meeting, several steps have been undertaken t o  rev iew the  s i t u a t i o n .  
Dur ing 1985, PPS commissioned a  consultancy t o  evaluate the  p r o j e c t s  
i n  n u t r i t i o n  i t  has funded i n  Asia, t he  conclus ions o f  which w i l l  
become the gu ide l ines  f o r  f u t u r e  pol  i c y  i n  human n u t r i t i o n .  The main 
conclusions o f  t h i s  study focus on the  l ack  o f  exper t i se  i n  t h i s  
f i e l d ,  the narrowness o f  approach o f  n u t r i t i o n  s c i e n t i s t s ,  the  poor 
management o f  the p ro jec ts ,  a  l ack  o f  app rec ia t i on  o f  the  e x i s t i n g  
r u r a l  s i t u a t i o n ,  and a  tendency t o  abandon the o r i g i n a l  ob jec t i ves  
du r ing  the pro jec ts .  Under these circumstances, t h e  funding of 
s i m i l a r  p ro jec ts  does n o t  seem advisable, and a  d i f f e r e n t  approach i s  
necessary. Aspects o f  t r a i n i n g  a re  i n d i c a t e d  as the  most pressing 
area i n  the  recommendations, bo th  i n  p r o j e c t  management and i n  a  
broader outlook, i nc l  uding economic aspects and soc ia l  parameters. 
Given these d i f f i c u l t i e s  o f  the past,  AFNS w i l l  take a  very hard look 
a t  the  p o t e n t i a l  b e n e f i t s  be fore  i t  w i l l  comnit  i t s e l f  t o  a  l a r g e r  
extent .  To achieve t h i s  very subs tan t ia l  change i n  research 
ob jec t i ves  and approach, i t  may be essen t ia l  t o  employ p r o j e c t  
coord.inators and consul tants,  and t o  have a  much more i n t e n s i v e  
system o f  p r o j e c t  mon i to r i ng  and eval u t i on .  The PPS program w i l l  
f o l l  ow these recommendations i n  eva lua t ing  the  need and p o t e n t i  a1 
b e n e f i t  of a  more a c t i v e  human n u t r i t i o n  sect ion. The o the r  approach 
t o  overconle the  present  d i f f i c u l t i e s  1  i e s  i n  much c l o s e r  cooperat ion 
w i t h  those d i v i s i o n s  i n  IDRC t h a t  a l s o  have an i n t e r e s t  i n  human 
n u t r i t i o n ,  main ly  Hea l th  Sciences and Soc ia l  Sciences. Such c l o s e r  
cooperat ion i s  a t  the  moment being establ ished,  and w i l l  he lp  de f ine  
the ob jec t i ves  and purpose o f  AFNS human n u t r i t i o n  a c t i v i t i e s ,  and 
e s t a b l i s h  what r o l e s  Hea l th  Sciences, Socia l  Sciences, and PPS can 
p lay  w i t h i n  a  cooperat ive framework. 
14. Small Research Grants 
The emphasis o f  AFNS on producing use fu l  and appropr ia te  research 
r e s u l t s  has i n  the  pas t  l e d  t o  a l a r g e  number o f  research p r o j e c t s  
being undertaken i n  c o u n t r i e s  and i n s t i t u t i o n s  where a degree o f  
success seemed assured. I n  cases where t h e  capac i ty  o f  indigenous 
s c i e n t i s t s  was n o t  a t  the  necessary l e v e l ,  they e i t h e r  were supported 
by r e s i d e n t  advi  sors o r  consul t an ts ,  o r  p r e p r o j e c t  t r a i n i n g  was 
arranged f o r  them through FAD. Both approaches have had t h e i r  
shortcomings, t he  former because o f  t h e  p a r t i c u l a r  problems w i t h  
e x p a t r i a t e  s t a f f  and t h e i r  cost ,  the  l a t t e r  because o f  t h e  several 
years  prepara t ion  t ime t h a t  such t r a i n i n g  requi res.  The search f o r  
new and e f f e c t i v e  a1 t e r n a t i v e s  was thus essen t i a l  i f  a l a r g e r  share 
o f  AFNS-funded p r o j e c t s  i s  t o  be c a r r i e d  o u t  i n  coun t r i es  and 
i n s t i t u t i o n s  t h a t  p resen t l y  1 ack the  necessary capabi 1 i ty. 
I n  recen t  years, FAD has prov ided some $300,000 per  yea r  t o  the  
I n t e r n a t i o n a l  Foundation f o r  Science i n  Sweden, which i s  
admin is te r ing  a mu1 t i d o n o r  program o f  small g ran ts  i n  var ious  
research areas, among them many t h a t  f a l l  under the mandate o f  t h e  
AFNS d i v i s i o n .  Hundreds o f  small g ran ts  were provided, b u t  very few 
of the  r e c i p i e n t s  cont inue t h e i r  research work on a l a r g e r  sca le  i n  a 
way t h a t  would make p r o j e c t  fund ing  by IDRC possib le.  Although t h i s  
program has been apprec ia ted  by t h e  r e c i p i e n t s ,  AFNS feel s  t h a t  these 
funds cou ld  be b e t t e r  spent by suppor t ing  small p r o j e c t s  which are  
d i r e c t l y  r e l a t e d  t o  t h e  research p r i o r i t i e s  of the  d i v i s i o n .  A 
number o f  small p r o j e c t s  would be funded under a reg iona l  network and 
adminis tered by t h e  d i v i s i o n  w i t h  t h e  aim o f  developing research 
expe r t i se  i n  i n s t i t u t i o n s  t h a t  do n o t  have the  capac i ty  y e t  t o  manage 
1 arger  p ro jec ts .  
Other d i v i s i o n s  o f  IDRC have had smal l -g ran t  progams, e s p e c i a l l y  t h e  
Socia l  Sciences d i v i s i o n ,  t he  Heal th Sciences d i v i s i o n ,  and FAD. 
Funding these programs has s t e a d i l y  increased t o  $2.4 m i l l i o n  i n  
1984, represent ing some 150 small p r o j e c t s  o f  an average '$12,000. A 
recent  eva luat ion  o f  these smal l -grants programs by OPE has 
high1 i ghted several shortcomings. It was found t h a t  a considerable 
number o f  supported p r o j e c t s  d i d  n o t  produce a f i n a l  repor t ,  and t h a t  
the  disseminat ion aspect was n o t  very strong. Th is  i s  l i n k e d  t o  a 
l ack  o f  superv is ion and monitor ing. Small grants have had a p o s i t i v e  
impact i n  b u i l d i n g  indigenous research capaci ty ,  b u t  were l e s s  
valuable as a means o f  i n s t i t u t i o n  b u i l d i n g  and generat ion o f  
appl i c a b l e  resu l t s .  
Using the  experience and the  r e s u l t s  o f  t he  OPE evaluat ion,  AFNS i s  
now i n  a p o s i t i o n  where a small-grants program cou ld  produce major 
benef i ts .  Linked t o  the consi  d e r a t i  on o f  i ncreasi  ng support  t o  
poorer count r ies  and t h e i r  need t o  reach a l e v e l  o f  competence, the  
smal.1-grants approach o f f e r s  considerable promise . Aside from the 
p rov i s ion  o f  experience f o r  j u n i o r  s c i e n t i s t s ,  t h i s  approach w i l l  
i d e n t i f y  s c i e n t i s t s ,  i n s t i t u t i o n s ,  and new research i n t e r v e n t i o n s  
t h a t  would m e r i t  the support o f  AFNS f o r  l a r g e r  p r o j e c t s  i n  the  
future.  The funding o f  small p r o j e c t s  w i l l  a1 so a l l ow  AFNS program 
o f f i c e r s  t o  b u i l d  l i n k s  w i t h  a l a r g e r  number o f  s c i e n t i s t s  and 
i n s t i t u t i o n s ,  and i n  t h i s  way e s t a b l i s h  a base o f  contac ts  t h a t  w i l l  
l e a d  t o  p r o j e c t  submissions i n  the  fu tu re .  
A second and d i f f e r e n t  use o f  small grants would be i n  the  area o f  
disseminat ion of resu l t s ,  a main t o p i c  of concern t o  AFNS a t  
present. Here small grants cou ld  be made a v a i l a b l e  t o  NGOs f o r  
extension work, t o  apply the  research r e s u l t s  obta ined from IDRC-  
supported p r o j e c t s  on a l a r g e r  scale. The d i v i s i o n  f e e l s  t h a t  i t  
cou ld  administer  d i  r e c t l y  several smal 1-grants p r o j e c t s  from the 
reg iona l  o f f i c e s  under the  guidance o f  program o f f i c e r s ,  a1 though 
t h i s  w i l l  increase the  workload o f  s t a f f  f u r t h e r  and cou ld  c reate  a 
need f o r  add i t i ona l  s t a f f  i n  the fu ture .  A1 t e r n a t i v e l y ,  admi t ted ly  
a t  a h igher t o t a l  a d m i n i s t r a t i v e  cost ,  these p r o j e c t s  cou ld  be 
administered by t h i r d  p a r t i e s  i n  the  country o r  reg ion  i n  which they 
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are ac t ive .  'The widespread u t i  1  i z a t i  on o f  re1 a t i  ve l  y small amounts, I 
however, i s considered a  very c o s t - e f f e c t i v e  method o f  i ncreasi  ng the 
capaci ty of s c i e n t i  s t s  t o  conduct 1  arger  research programs 1  a te r ,  and I 
thus i s  t o  be seen as an investment toward the submission o f  more and 
b e t t e r  p r o j e c t  requests from the  poorer count r ies  i n  t h e  fu ture .  I 
B. KEY ISSUES 
1. A1 l o c a t i o n  o f  Resources 
To be able t o  look a t  t h i s  f i r s t  important  t o p i c  i n  d e t a i l ,  i t  has 
been necessary t o  subdiv ide i t  i n t o  th ree sect ions: t h e  o v e r a l l  
a l l o c a t i o n  o f  funds t o  AFNS, and the  d i s t r i b u t i o n  o f  these funds by 
AFNS t o  i t s  programs and i t s  geographical regions. 
The dec l i n ing  share o f  IDRC resources a l l o c a t e d  t o  AFNS i s  an issue 
of concern t o  the d i v i s i o n .  Table 21 shows the AFNS share o f  regu la r  
p r o j e c t  appropr ia t ions  and o f  the  t o t a l  revenue o f  t h e  Centre s ince 
i t s  establishment. I n  the  f i r s t  10 years, AFNS received about 45% o f  
the t o t a l  regu la r  p r o j e c t  appropr ia t ions  i n  the fou r  program 
d iv i s ions ,  bu t  since 1981-1982, i t s  share has decreased t o  42% on 
average f o r  the  f i ve -year  pe r iod  t o  1985-1986, and a f u r t h e r  dec l ine  
t o  39% i s  pro jec ted f o r  the  n e x t  f i ve-year  per iod  t o  1990-1991. The 
percentage annual a l l o c a t i o n  t o  AFNS i n  r e l a t i o n  t o  t o t a l  IDRC 
revenue i s  much lower due t o  add i t i ona l  funding t h a t  the  Centre has 
received f o r  new programs. A1 though AFNS i s  r e c e i v i n g  a  p o r t i o n  o f  
the funds f o r  the new programs, i t s  share does n o t  conipensate f o r  the  
expansion elsewhere i n  the  Centre. Consequently, the  AFNS share o f  
the  t o t a l  I D R C  budget has decl ined s t e a d i l y  from 31.1% f o r  the  
i n i t i a l  f ive-year pe r iod  beginning i n  1971, t o  30.5% f o r  the  
fo l lowing f i v e  years (1976-1980), t o  27.0% f o r  the l a t e s t  pe r iod  
(1981-1985). The percentage f o r  the  l a s t  f i s c a l  year 1985-1986 i s  
about 258, which ind ica tes  t h a t  the t rend  i s  s t i l l  very much 
downward. 
TABLE 21 
AFNS SHARE OF PROGRAM DIVISIONS PRW ECT APPROPRIATIONS 
AND OF TOTAL IDRC BUDGET 
Five-Year Average ( % )  
1971-1975 1976-1980 1981-1985 1986-1990 
( p ro jec ted )  
P r o j e c t  Appropr ia t ions  
AFNS/Program D iv i s ions*  44.5 45.3 42.2 39.1 
AFNS Budget/IDRC Budget 31.1 30.5 27.0 N /A - 
* Tota l  o f  AFNS, HS, SS and I S  d i v i s i o n s .  
Table 22 shows the  average AFNS share o f  Centre p r o j e c t  app rop r ia t i ons  
f o r  the  r e g u l a r  programs and spec ia l  programs s ince t h e i r  i n t r o d u c t i o n  
i n  1981-1982. Over the  f i v e  years  1981-1985, AFNS rece i ved  36.0% o f  
regu la r  program approp r ia t i ons  and 33.7% o f  a1 1 p r o j e c t  app rop r ia t i ons  
f o r  r e g u l a r  programs, coopera t ive  programs, and the  energy program. 
The respec t i ve  p ro jec ted  percentages f o r  t h e  n e x t  f ive-year  period, 
1986-1990, a re  30.3% and 29.5%. Th is  downward t r e n d  i n d i c a t e s  t h a t  t h e  
d i v i s i o n  i s  l o s i n g  ground t o  o the r  a c t i v i t i e s  o f  t h e  Centre and i s  a  
mat te r  o f  concern a t  t h i s  p a r t i c u l a r  t ime  i n  view o f  d e c l i n i n g  per  
c a p i t a  a g r i c u l t u r a l  p roduct ion  i n  several reg ions  o f  the  world. I n  a l l  
fa i rness,  AFNS recognizes the  c o n t r i b u t i o n  made by o the r  d i v i s i o n s ,  
p a r t i c u l a r l y  SS and IS, t o  the o v e r a l l  e f f o r t  o f  the  Centre i n  t he  
a g r i c u l t u r a l  sector .  The p o r p o r t i o n  o f  t h i s  c o n t r i b u t i o n  has, however, 
n o t  changed s i g n i f i c a n t l y  over  t he  years. 
TABLE 22 
AFNS SHARE OF CENTRE PROJECT APPROPRIATIONS 
FOR REGllLAR AND SPECIAL PROGRAMS 
Five-Year Average (%) 
Regul a r  Progran Only 36.0 30.3 
Regular Program P l  us 
Cooperative Prograns 33.7 
and Energy Program 
Although AFNS does n o t  consider  no increase i n  funding t o  be an 
opt ion,  d i f f e r e n t  choices o f  how t h i s  should be achieved can be 
evaluated. One i s  t o  consider  the  AFNS budget as a whole w i t h  
respect  t o  f u t u r e  l eve ls ,  w h i l e  another cou ld  s p e c i f i c a l l y  
concentrate on t h e  funds spent d i r e c t l y  on p ro jec ts .  The f o l l o w i n g  
main opt ions should be given cons idera t ion .  
a) 'That the further decline of  the AFNS share of  the overall IDRC 
budget i s  arrested, and that  AFNS i s  assured o f  maintaining a t  
least the present allocation o f  25% o f  the overall IDRC budget. 
b) That the actual amount o f  funding fo r  AFNS's regular programs i s  
stabil ized rather than i t s  tota l  budget to assure that  a t  least 
30% of the Centre's project appropriations for  regular and 
special programs i s  a1 located to AFNS. 
c) That a long-term c m i l a w n t  be made t o  retain the overall 
importance of  AFNS with in IDRC a t  the level o f  the f i r s t  
10 years, and thus to bring, over the next f i v e  years, the share 
of the total AFNS budget back to the original level of 30%, 
representi ng the 1 ong- tern average share of  the d i  vision. 
A l l o c a t i o n  o f  Resources Among AFNS Programs - AFNS has s t r o n g l y  
emphasized, and w i l l  cont inue t o  do so, t he  c a r e f u l  s e l e c t i o n  o f  
c r i t e r i a  f o r  s e t t i n g  p r i o r i t i e s  f o r  t h e  sub jec t  mat ter  areas t o  be 
supported. I n  t h i s  choice, f a c t o r s  such as b i o l o g i c a l  e f f i c i e n c y  o f  
t he  product ion  process, t h e  e f fec t iveness of  t h a t  process t o  
c o n t r i b u t e  t o  human n u t r i t i o n  and the  we l fa re  o f  r ~ ~ r a l  poor, o r  
environmental issues such as l and  p r o t e c t i o n  and t h e  s t a b i l i t y  o f  t he  
product ion system are considered. The areas o f  i n t e r v e n t i o n  are  thus 
very much a  func t i on  o f  t he  s p e c i f i c  shortcomings and needs o f  an 
a g r i c u l t u r a l  product ion system i n  the  framework o f  a  n a t i o n ' s  
development. I f  the  d i v i s i o n  were t o  a l l o c a t e  i t s  budget pu re l y  on 
the  bas is  o f  demand from developing count r ies ,  t he re  would be much 
more i n p u t  i n t o  the  var ious  CAPS programs. These needs are 
s p e c i f i c a l l y  def ined by the  s c i e n t i s t  submi t t ing  t h e  p ro jec t ,  and a re  
endorsed by the  pol i t i c a l  and/or a d m i n i s t r a t i v e  leadersh ip  o f  t h a t  
country. Considerat ions o f  t he  importance o f  a  speci f i c  techn ica l  
f i e l d  a1 so guide the  AFNS program o f f i c e r s  i n  t h e i r  emphasis on 
i n p u t s  of t ime and e f f o r t  i n t o  d i f f e r e n t  topics,  where they genera l ly  
fo l l ow  the  spec i f i c  p o l i c i e s  s e t  f o r  t h e i r  program. Table 23 shows 
the  r e l a t i v e  share of the  AFNS programs i n  t h e i r  funding. 
The F ishe r ies  program has had a  p e r i o d  o f  slow growth and 
d i f f i c u l t i e s  i n  program development because o f  t he  study leave and 
subsequent res igna t ion  o f  the  previous associate d i r e c t o r .  Given the  
p o t e n t i a l  o f  coasta l  f i s h e r i e s  resources i n  t r o p i c a l  regions, and the  
c o n t r i b u t i o n  t h a t  can be made from the r a p i d l y  developing f i e l d  o f  
aquaculture, t he re  i s  a  need f o r  t h i s  program t o  grow more r a p i d l y  i n  
the next  years. 
TABLE 23 
PERCENT SHARE OF AFS P R M M S  
I Financial  Year Fi v e-ye ar 1981 -1 982* 1982-1 983* 1983-1984* 1984-1 985** 1985-1 986* av e r  ag e  --------------- --------------------------------------------------------------  I ------------------ 
CAPS I 60 60 5 6 52 45 




Cooper a t  i v e  Progran I 
Total 
* k t u a l  appropriations 
* Budgeted mounts 
The o v e r a l l  p i c t u r e  t h a t  emerges from t h i s  data i s  t h a t  over the  past  
f i v e  years, the  increase i n  funding t o  the  Cooperative Program has 
been compensated by decreases i n  the  o the r  programs. This i s  
espec ia l l y  apparent f o r  CAPS which decreased from 60.4% t o  45.4% o f  
the t o t a l  p r o j e c t  funds, and t o  a  l esse r  ex ten t  f o r  Fo res t ry  and 
PPS. I f  the funds f o r  energy and cooperat ive p r o j e c t s  are excluded, 
the r e l a t i v e  share has remained f a i r l y  constant,  w i t h  CAPS rece iv ing  
approximately 60% o f  AFNS funds f o r  regu la r  programs. Fores t ry  w i t h  
16% tends t o  be a  b i t  l a r g e r  than PPS (12%) and F isher ies  (10%). 
The l a r g e  m a j o r i t y  o f  p r o j e c t s  the d i v i s i o n  supports are  i n  the  f i e l d  
o f  experimental research. However, when the  task has been l i m i t e d  t o  
the  i d e n t i f i c a t i o n  and hopeful s o l u t i o n  o f  .a problem, the new 
technology generated, a1 though p r a c t i c a l ,  was sometimes no t  
economically v iab le .  The recen t l y  es tab l  i shed AE program was thus 
s e t  up w i t h i n  AFNS i n  response t o  the  lack  o f  an economic component 
i n  many pro jec ts .  Social  science support t o  a g r i c u l  t u r a l  research 
continues t o  be a  neglected area and the AE program i s  expected t o  
make some improvements. The s h i f t  i n  recent  years has thus been away 
from the s t r i c t l y  technological  approach toward more apprec ia t ion  o f  
o ther  components t h a t  have t o  be solved t o  make a  g iven techno1 og ica l  
innovat ion useful t o  the  farmer .Aside from soc ia l  and economic 
concerns, we are a1 so wi tnessing a  r a p i d  d e t e r i o r a t i o n  o f  1  and i n  a  
number o f  important  food product ion regions o f  the world. Concerns 
f o r  t h i s  erosion i n  developed coun t r ies  have recen t l y  l e d  t o  a  
considerable increase i n  research and l e g i s l  a t i on .  I t  i s  foreseen 
t h a t  AFNS w i l l  need t o  respond t o  t h i s  i nc reas ing  concern by nat iona l  
organizat ions of developing coun t r ies  about the p ro tec t ion  o f  land. 
E x i s t i n g  program a c t i v i t i e s  i n  " c l  imate and 1  and", agro fores t ry ,  and 
farming systems research w i l l  need t o  be p a r t i c u l a r l y  strengthened t o  
r e f 1  e c t  these concerns. 
The choice o f  p r o j e c t  sub jec t  w i t h i n  the  d i f f e r e n t  programs i s  t o  
some extent  guided by the o v e r a l l  mandate of AFNS w i t h  i t s  emphasis 
on food product ion, t he  r u r a l  poor, and small ho lder  a g r i c u l  tu re .  
Chapter I11 has given a d e t a i l e d  account o f  the  type o f  p r o j e c t  w i t h  
each program, and the  r e l a t i v e  importance given t o  t h e  var ious  
sub jec t  matters. The d i v i s i o n  w i l l  need some o v e r a l l  gu ide l i nes  f o r  
the re1 a t 1  ve importance o f  these d i f f e r e n t  programs. Cons idera t i  on 
s h o ~ ~ l  d g iven t o  these opt lons.  
a) That the di rect  production o f  food remains the top p r i o r i t y  o f  
AFNS, thus CAPS w i l l  re ta in  i t s  large share, while funding f o r  
the Fisheries program should increase. Forestry, PPS, and AE 
then would play a lesser ro le  largely i n  projects that  support 
food production of the CAPS and Fisheries programs. 
b) Since the bulk o f  international a id  i s  now directed toward 
production agriculture, many o f  the equal 1 y important support1 ve 
functions are neglected. AFNS could give pore support to these 
other areas not d i rec t l y  related to a g r i c ~ ~ l  tural  research. This 
way, it could compensate f o r  t h i s  ilabalance by increasing i t s  
funding f o r  PPS, especial l y  on post- harvest technology, f o r  
Fisheries f o r  aquaculture and a r t i  sanal fisheries, and fo r  
Forestry wi th emphasi s on agrof orestry and envi roruuental 
protection. 
c) A continuing shortcoming o f  much o f  AFNS-supported research i s  
the neglect o f  social and economic parameters associated w i t h  the 
generation o f  technical innovations. Less mphasi s shoul d 
therefore be given to the purely technical areas. Instead the 
econoiaics program should be strengthened so that  a l l  projects 
w i l l  contain an economic component td ascertain that  the 
technology w i l l  be economically beneficial to the end user. 
d) That the linkage of Canadian scient ists and ins t i tu t ions with 
research needs i n  developing countries w i  11 provide benefits f a r  
beyond the projects AFNS can fund. The Cooperative Program 
should thus becoae a f a r  m r e  important sector of  AFNS, and w i l l .  
not only provide the Qpe of results that  developing countries 
have neither the expertise nor the f a c i l i t i e s  for,  but it w i l l  
a1 so g w r a n e e  the optimum use o f  the f inancial  inputs o f  AFNS. 
R e l a t i v e  A l l o c a t i o n  o f  Resources t o  Regions and Count r ies  - The 
responsive mode o f  ope ra t i on  has a cons iderab le  i n f l u e n c e  on where 
p r o j e c t s  come from. While AFNS can emphasize i t s  own p r i o r i t i e s ,  and 
program o f f i c e r s  may have preferences o f  area, many requests f o r  
support come from a l a r g e  number o f  count r ies .  Because AFNS has n o t  
pu t  r e s t r i c t i o n s  on geographical o r i g i n ,  p r o j e c t s  have i n  t he  pas t  
f i v e  years  shown both concent ra t ion  and spread. Thus, Tha i land had 
22 p r o j e c t s  funded and the  P h i l i p p i n e s  17, w h i l e  c o u n t r i e s  such as 
Peru, Indonesia, Egypt, Tanzania, and Malaysia each had 10 o r  more 
p ro jec ts .  On the  o the r  hand, 23 coun t r i es  had on ly  one p r o j e c t .  
Considerat ions o f  speci f i c  count ry  a1 1 o c a t i o n  , however, have been o f  
l e s s  concern than the  region, s ince  new s c i e n t i f i c  technology i s  
genera l l y  use fu l  t o  several coun t r i es  w i t h i n  a s i m i l a r  phys ica l  and 
s o c i a l  environment. Over t h e  pas t  f i v e  years, t he  l a r g e s t  shares 
were received by LARO, w i t h  26.2% o f  AFNS p r o j e c t  funds, and ASRO 
w i t h  20.6% (Table 24). The lowest  reg ions  on t h e  o the r  hand are SARO 
w i t h  6.6% and WAR0 w i t h  11.6%. Th is  d i s t r i b u t i o n  s t i l l  r e f l e c t s  t h e  
e a r l i e r  emphasis of AFNS t o  support  a number o f  p r o j e c t s  i n  those 
regions and coun t r i es  t h a t  had t h e  capac i t y  t o  achieve r e s u l t s .  Th i s  
approach has 1 ed t o  cons iderab le  r e s u l  t s  i n  East  As ia  and t o  a 1 esser 
ex ten t  i n  L a t i n  America. Th i s  d i s t r i b u t i o n  o f  funds r e f l e c t e d  the  
food de f i c i ency  encountered i n  Asia and the  concerns f o r  t he  r u r a l  
poor. Sca rc i t y  o f  food, however, i s  most pronounced i n  A f r i c a .  
Thus, over t he  recen t  years  a s h i f t  has taken p lace away f rcm LARO 
and ASRO, t o  the  b e n e f i t  o f  A f r i c a .  
Regional a l l o c a t i o n s  o f  support, however, a re  n o t  on l y  a f u n c t i o n  o f  
need, b u t  a1 so of a b i l i t y .  Both LARO and ASRO have many we1 l- 
es tab l i shed  research i n s t i t u t i o n s ,  and ASRO and SARO have a general 
TABLE 24 
SHARE (r ALLOCATION BY PROGRAH AND REGION 
O K R  A FIK-YEAR PERIOD I N  PERCENT 
1980-1981 t o  1984-1B5 
ASRO EAR0 LARO MERO SARO WAR0 CAW OA GLOBAL TOTAL 
CA PS 
F i  sher i es 
F o r e s t r y  
PPS 
AE 
Cooper a t  i v e  Progran 0.4 - 0.5 - - - 3.8 - 4. 7 
EneFl Y 0.9 - 0.4 - - - - - 1.3 
TOTAL 20.6 18.1 26.2 12.0 6.6 11.6 3.9 1.0 100 ................................................................................................. ------------------------------------------------------------------------------------ 
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p o l i t i c a l  c l ima te  t h a t  supports research. More l o c a l  funds are  a1 so 
a v a i l  ab le  i n  these regions as we1 1 as a cadre o f  capable s c i e n t i s t s .  
Making bes t  use o f  the  l i m i t e d  i n p u t s  o f  AFNS has l e d  program 
o f f i c e r s  t o  concentrate on coun t r i es  and regions where i t  i s  a l s o  
much eas ie r  t o  generate worthwhi le p ro jec ts .  
I n  the  poorer countr ies,  e s p e c i a l l y  i n  A f r i c a ,  t h e  s i t u a t i o n  i s  
d i f f e r e n t .  Here, the  commitment toward research i s  l e s s  and ranks 
low i n  the  funding p r i o r i t i e s  where the  resources are a l ready 
scarce. As a r e s u l t ,  there  are  fewer research i n s t i t u t e s ,  and these 
are  l e s s  w e l l  supported and t h e i r  s t a f f  a re  l e s s  qua1 i f i e d .  The same 
can be sa id  f o r  poorer coun t r i es  o f  t he  o t h e r  regions, such as Hayt i  
and Guyana i n  L a t i n  America, o r  Nepal and Bangladesh i n  Asia. A 
s h i f t  t o  A f r i c a  and t o  poorer coun t r i es  thus has s p e c i f i c  
imp l ica t ions .  P ro jec ts  w i l l  need t o  l a s t  f o r  a longer  time. 
T ra in ing  o f  p r o j e c t  s t a f f  a t  a l l  l e v e l s  w i l l  have t o  become a 
p r i o r i t y ,  and st rengthening weak i n s t i t u t i o n s  w i l l  absorb more 
funds. The unfavourable research environment w i l l  need more i n p u t  i n  
AFNS s t a f f  t ime and e f f o r t  and more f i n a n c i a l  support, y e t  w i t h  a 
much lower r a t e  o f  success and achievement. 'This niust be 
accompl i shed aga ins t  increas ing I D R C  demands f o r  successful  p r o j e c t s  
w i t h  measurable impact and a cont inued i n s i s t e n c e  on s c i e n t i f i c  
excel lence. The choice o f  op t ions  w i l l  thus have i m p l i c a t i o n s  on 
s t a f f i n g  and funding leve ls ,  as w e l l  as on the  degree o f  achievement 
o f  t he  s e t  goals. 
a) Continue t o  allocate the bulk o f  project support to those regions 
and countries where AFNS i s  well established and where the 
scfentists and inst i tut ions 'are well enough established to 
guarantee a high degree o f  achieving the goals set, and supple- 
ment th is  w i t h  support for applications o f  the results i n  poorer 
countries , 
b) Return to the emphasis o f  AFNS projects toward those regions on 1 
which the division had o r ig ina l l y  focused: the semi-arid 
tropics, i .em, the geographic or agroeconmic zones o f  the 1 
subSaharan countries, Southern Africa, and the Indian 
subcontinent. This w i l l  imply a d i f ferent  approach than the type I 
of support given a t  present. 
I 
c) Follow the mandate o f  emphasis on the rural  poor, with the 
poss ib i l i ty  of l i nk ing  support to a def in i t ion o f  the type of 
interventions that  can provide benefits to rrrral poor, both 
I 
smallholders and the landless and thus concentrate project 
support i n  the poorest regions and i n  low-incolle countries. This 
mqy necessitate a large i n i t i a l  inves-nt to bring . the i r  
capacity up to the level needed to be able to carry out research I 
projects . 
d) To coabine the eff ic iency o f  the more developed countries with 
the need o f  the poorest ones, concentrate on research i n  middle- 
i n c m  countries, but wi th projects speci f ical ly  designed to 
benefi t  neighbouring poorer countries, or to carry on research 
there on thei r behal f . 
e) Considering the progress made i n  Asia and the generally higher 
standard o f  developlnent i n  Lat in America, further increase 
support t o  the African continent, by increasing i t s  share from 
the present 39% t o  say 55% over the next f i ve  years, irrespective 
of the problems and d i f f i cu l t i es  t h i s  nrqy present. 
f )  Considering the very uneven dist r ibut ion of research capabi l i ty 
among low- and mdiuwincoae developing countries, the great lack 
of user-oriented research, the imperfect re1 ations between IARCs 
and NARCS and the highly opportunistic nature of research, AFNS 
should concentrate on a global approach to research support. 
This approach should focus on those factors tha t  w i l l  increase 
food a v a i l  a b i l  f)r, improve 1 i v i n g  standards o f  t h e  r u r a l  poor, and 
main ta in  o r  improve t h e  f u t u r e  p roduc t i ve  capac i t y  o f  l a n d  and 
water resources o f  developing regions. 
Responsiveness vs I n i t i a t i v e  
AFNS i s  l a r g e l y  considered "responsive", as i t  funds requests made by 
s c i e n t i s t s  o f  developing count r ies .  Since p r o j e c t s  are proposed by 
rec ip ien ts ,  they are presumed t o  s a t i s f y  the  p o l i c i e s  o f  t h a t  
country. I n  terms o f  a d m i n i s t r a t i v e  p o l i c i e s ,  t h e  p o l i c i e s  o f  the 
hos t  a re  accepted as l o n g  as t h i s  s a t i s f i e s  t h e  bas ic  requirements o f  
f i n a n c i a l  responsi b i 1  i ty. The f i n a l  dec i s ion  about the  imp1 emen- 
t a t i o n  o f  a p r o j e c t  always 1 i e s  w i t h  the  r e c i p i e n t .  Where a p r o j e c t  
submission may be i n  c o n f l i c t  w i t h  IDRC po l i cy ,  AFNS i s  open t o  
discussion, t o  attempt t o  r e c o n c i l e  the  two p o l i c i e s .  This 
responsiveness however i s  n o t  complete, as i n  p r a c t i c e  the program 
o f f i c e r s  have a considerable i n f l u e n c e  on what type o f  p r o j e c t  i s  
submitted from which country. As there  i s  a much l a r g e r  number o f  
p r o j e c t  requests than the AFNS budget can support, t h i s  provides f o r  
a degree o f  se lec t i on  o f  p r o j e c t s  according t o  the  mandate and 
p r i o r i t i e s  o f  t he  d i v i s i o n .  Here AFNS would l i k e  t o  be ab le  t o  
encourage change i n  na t iona l  programs where t h i s  i s  appropr iate.  
The submission o f  a p r o j e c t  by a researcher i n  a hos t  country i s  
i n t e r p r e t e d  as an expression o f  a s p e c i f i c  need as perceived by him. 
As such i t  i s  an i n d i c a t i o n  o f  t he  food and a g r i c u l t u r a l  product ion 
cond i t ions  i n  t h a t  country and the  understanding o f  t h e  s c i e n t i s t s  
about the  re1 a t i v e  importance o f  var ious  i n t e r v e n t i o n  a1 te rnat ives .  
AFNS, however, i s  aware t h a t  few s c i e n t i s t s ,  d i s c i p l i n a r y ,  o r  sec tor  
slrbgroups o f  devel op i  ng coun t r i es  have an o v e r a l l  understandi ng o f  
the  i n t e r a c t i o n s  between the  d i f f e r e n t  components o f  the o v e r a l l  food 
product ion system. For t h i s  reason, i t  i s  a1 so an AFNS pol  i c y  t o  
he1 p nat iona l  program s c i e n t i s t s  t o  st rengthen t h e i r  capabi l  i ty t o  
s e t  appropr iate p r i o r i t i e s  f o r  research. Th is  i s  done through 
consul t a t i o n  w i t h  i n d i v i d u a l  s  and i n  workshops, wh i l e  AFNS i t s e l  f 
p a r t i c i p a t e s  i n  a number o f  mul t idonor audiences which address the  
same issues. D i f f i c u l t  choices have t o  be made t o  do j u s t i c e  t o  the  
p r i o r i t i e s  and r e l a t i v e  emphasis. Of ten d iverse  p r a c t i c a l  
considerat ions s h i f t  t h i s  emphasis away from the  des i rab le  t o  the  
possib le,  even i f  i t  i s  l e s s  i n  l i n e  w i t h  the  o v e r a l l  po l i cy .  
Re1 a t i v e  emphasis needs t o  be cons tan t l y  evaluated and j u s t i f i e d  
between nat iona l  programs and p r o j e c t s  a t  nonnational i n s t i t u t i o n s ,  
between the  d i f f e r e n t  coun t r i es  and regions, and between the  types o f  
p r o j e c t s  submitted. 
For AFNS, being responsive t o  outs ide  i n i t i a t i v e s  r a t h e r  than 
c o n t r o l l i n g  i t s  own d i r e c t i o n ,  i s  a f a c t o r  t h a t  a f f e c t s  many 
management aspects. A major new i n p u t  here i s  the  i nc reas ing  
placement o f  program o f f i c e r s  w i t h  s p e c i f i c  s k i l l s  i n  regions where 
t h a t  sub jec t  mat ter  i s  considered a p r i o r i t y .  Through such s t r a t e g i c  
placement o f  s t a f f ,  AFNS i s  becoming more able t o  i n f l uence  the  type 
and number o f  new requests from a g iven region. Aside from the  
placement o f  o f f i c e r s ,  there  are  however few AFNS guide1 ines, ru les ,  
o r  p o l i c i e s  t h a t  would a l l ow  the  d i v i s i o n  t o  take the i n i t i a t i v e  
which would g ive  i t  c o n t r o l  over  the  type o f  program t h a t  i s  
considered desi rable.  Th is  means t h a t  po l  i c y  decis ions can on ly  be 
c a r r i e d  o u t  t o  a c e r t a i n  degree. Future  p o l i c y  might  want t o  
strengthen f i s h e r i e s  o r  n u t r i t i o n ,  b u t  i f  p r o j e c t  submissions are n o t  
forthcoming due t o  fac tors  outs ide  AFNS c o n t r o l ,  such a p o l i c y  cannot 
be followed. Budgeting i s  another area where responsivenss causes 
uncerta inty.  Budget a l l o c a t i o n s  are  given t o  a program o r  a reg ion 
based on an est imate o f  how many new p r o j e c t s  might  be forthcoming i n  
the next  f i nanc ia l  year. The past  f l e x i b i l i t y  has al lowed the  system 
t o  work we l l ,  b u t  i n  many instances the  d i v i s i o n  cou ld  operate b e t t e r  
if i t  had more con t ro l  over the  number, type, and o r i g i n  o f  p r o j e c t  
proposals i t  receives. There are several op t ions  t h a t  m e r i t  
considerat ion.  
a) That AFNS has done well wi th i t s  approach to respond t o  requests 
as they are produced and should continue i n  t h i s  fashion, even i f  
pol icy decisions cannot be as accurately followed, and the system 
causes a degree o f  uncertainty. 
b) The capabi l i ty fo r  set t ing research p r i o r i t i e s  and choosing 
appropriate research approaches i s  weak i n  many 1 ow-income 
countries. That AFNS through i t s  program of f icers  and through 
support o f  strategic research should increase i t s  support toward 
the better ident i f i ca t ion o f  research needs, and that  i t  should 
increasingly act as a catalyst, encouraging the subwission o f  
projects i n  those f ie lds  considered t o  be a p r io r i t y .  
c) That AFNS places specif ic program o f f i ce rs  wi th  well-defined 
s k i l l s  i n  the region where that  type o f  pro ject  i s  a p r i o r i t y  and 
have the o f f i ce r  act ively promote the type o f  pro ject  that  AFNS 
i s  looking f o r  to give p r i o r i t y  support. 
d) The lack o f  d i rec t  control i s  a hindrance to making the best 
possible use o f  the resources available. P r i o r i t i es  o f  region, 
program, and emphasis need to be set out c lear ly  by AFNS to be 
able to manage the div is ion well, control the budget, and 
allocate the resources where they are most needed. 
3. Concentrat ion o f  Support 
Dur ing the  past  f i v e  years, AFNS has funded p r o j e c t s  i n  64 developing 
count r ies .  A concent ra t ion  o f  p r o j e c t s  has been ev iden t  i n  several 
Southeast Asian countr ies,  where i n  many cases some o f  the  p r o j e c t s  
were interconnected, such as CAPS cereal  p r o j e c t s  and PPS crop-dry ing 
pro jec ts .  Such a concent ra t ion  o f  support has g iven t a n g i b l e  bene- 
f i t s  t o  these countr ies,  . and has given AFNS enough presence t o  a1 so 
be able t o  in f luence f u t u r e  research d i r e c t i o n s  and pol i c y  dec is ions  
i n  government and research i n s t i t u t i o n s .  Thai 1 and, Ma1 aysia, 
Indonesia, and the  P h i l i p p i n e s  hosted a t o t a l  o f  60 p r o j e c t s  and 
received a f i n a n c i a l  i n p u t  o f  $10.2 m i l  l i o n .  Because o f  t he  para1 l e l  
s t rong emphasis on networking among these coun t r i es  and t h e i r  s i m i l a r  
physical  and soc ia l  environment, the r e s u l t s  o f  one p r o j e c t  cou ld  
o f t e n  be used by o ther  count r ies .  
Elsewhere i n  the  world, s i m i l a r  cond i t i ons  are  n o t  o f t e n  found, as 
coun t r i es  are  small, scattered, and have l e s s  i n  common. As a 
r e s u l t ,  o f  the 64 coun t r i es  t h a t  had AFNS p r o j e c t s  over the  l a s t  f i v e  
years, 24 had on ly  one p r o j e c t  w i t h  an average i n p u t  o f  $21,000 per 
country. A f u r t h e r  12 coun t r i es  had two p r o j e c t s  each and received 
$420,000. Such a t h i n  spread o f  AFNS p r o j e c t s  d r a s t i c a l l y  increases 
the  workload o f  program o f f i c e r s ,  who need t o  moni tor  p r o j e c t s  over a 
l a r g e  region w i t h  e x t r a  t r a v e l i n g  t ime and cost,  and l e s s  con tac t  and 
i n t e r a c t i o n  w i t h  p ro jec ts .  P ro jec ts  are  too  i s o l a t e d  t o  be o f  
b e n e f i t  t o  s i m i l a r  p r o j e c t s  e l  sewhere, and where attemps are made t o  
b r i n g  them together, h igh  t r a v e l  i n g  cos ts  impose 1 i m i  t s .  W i  t h  on l y  
one p r o j e c t  i n  a country, the  presence o f  AFNS i s  i n s i g n i f i c a n t ,  and 
oppor tun i t i es  t o  he1 p d i r e c t  research and pol i c y  1 imi ted.  Therefore, 
because over one- th i rd  o f  the p r o j e c t s  are the  on ly  one i n  a country 
and h a l f  the coun t r i es  have two o r  l e s s  pro jec ts ,  l i m i t e d  AFNS 
resources are no t  used we1 1. However, a move away from the present  
mode of operat ion would imply a reduct ion  i n  open access and a more 
- r e s t r i c t i v e  o r  d i r e c t i v e  poli'cy. To reduce the  spread, c e r t a i n  types 
of coun t r i es  would have t o  be excluded. One example t h a t  comes t o  
mind i s  the  Caribbean w i t h  i t s  numerous small count r ies .  A t  t he  same 
time, i t  might  c a l l  f o r  the  i d e n t i f i c a t i o n  o f  a group o f  count r ies  
w i  t h  p re fe ren t ia l  s tatus,  s i m i l a r  t o  the  past  concentrated support i n  
Southeast Asia. Such specia l  preference areas cou ld  be the  southern 
Sahel f r i nge ,  the  Andean countr ies,  o r  t he  member coun t r i es  o f  t he  
SADCC. Such a concent ra t ion  o f  support t o  one area, however, 
i n e v i t a b l y  would l e a d  t o  the  exc lus ion  o f  o the r  count r ies .  
Ttie p r o j e c t s  t h a t  AFNS supports are  t o  a  l a r g e  degree in f l uenced  by 
the  developing countr ies,  po l  i t i c a l  and admi n i  s t r a t i v e  support. But 
espec ia l l y  i n  poorer coun t r i es  p o l i c i e s  toward research are no t  
formulated o r  no t  fol lowed. The l i m i t e d  research t h a t  i s  c a r r i e d  o u t  
l acks  d i r e c t i o n ,  i s  d i s j o i n t e d ,  and i s  sometimes i r r e l e v a n t .  I n  a  
few countr ies,  where AFNS has a  l a r g e r  presence, i t  has been ab le  t o  
a s s i s t  governments and i n s t i t u t i o n s  t o  s e t  c l e a r  p r i o r i t i e s ,  
coord inate  t h e i r  work, and f o l l o w  the  se t  p o l i c i e s .  Th is  progress 
w i t h i n  a  coun t ry ' s  leadersh ip  i s  seen as a  major s tep i n  the 
prepara t ion  f o r  f u t u r e  research work t o  be supported by AFNS t h a t  
w i l l  be re levan t  and have an impact. Th is  type o f  i n f l uence  on 
host-country po l i cy ,  however, i s  only poss ib le  where AFNS has a  
substant ia l  presence and, i n  the  fu tu re ,  the  d i v i s i o n  cou ld  make a  
l a r g e r  and longer-term comnitment t o  s p e c i f i c  countr ies,  i f  t h i s  can 
be l i n k e d  t o  the  s e t t i n g  up o f  research p o l i c y  and a  long-term com- 
mitment by t h a t  country. The opt ions  on the  r e l a t i v e  concent ra t ion  
o f  support need t o  be evaluated t o  g ive  d i r e c t i o n  on t h i s  t o p i c .  
a) The AFNS division has few res t r ic t ions on the type and o r ig in  o f  
pro ject  proposals i t  receives. That has allowed it to contribute 
to ins t i tu t ion  bui lding and sc ien t i f i c  research i n  over 60 
countries i n  the past f i v e  years. This mode o f  operation allows 
scient is ts open access and has provided benefits to  numerous 
developing countries. This approach should therefore continue. 
b) Many countries have received very minimal support, and the impact 
o f  a single project on the development o f  these countries i s  
negligible. A t  the same time, the monitoring and support 
necessary f o r  widely scattered projects i s  a heavy burden on 
s ta f f  and the i r  workload does not allow f o r  the degree o f  support 
that  the project  needs. To make bet ter  use o f  s t a f f  and 
resources, a country should have a t  l eas t  three to s ix  active 
projects, hopefully l inked among themselves and wi th simi lar ones 
i n  nei ghbouring countries. The associate d i  rectors and t he i r  
s ta f f  are to decide i n  which areas and countries th is  i s  best 
possible. 
c)  That recipient countries are speci f ical ly  defined according to 
need, and bunched i n to  especially deserving groups. A large 
amount of AFNS support should go to such groups, and i f  the 
experience o f  Southeast Asia i s  taken, t h i s  w i l l  lead to a 
considerable impact. On that  level, some f i ve  to eight clusters 
coul d be supported i f a1 1 other countries were excl uded. 
d) Because government conitslent to research i s  o f  increasing 
importance to AFNS to assure project success, the div is ion shoul d 
choose sole specif ic recipient countries, that  have both the w i l l  
and the potential to concentrate e f fo r ts  on sc ien t i f i c  investiga- 
tion. Here, AFNS would make a long-term c o a i t m n t  to a level o f  
research support, but l i n k  t h i s  to an equal long-term colaaitmnt 
by the host country to support such research, continue it a f te r  
the project i s  finished, and provide the extension systea f o r  i t s  
dissemination. Such an agreeaent would need to include a ro le  
for AFNS to advise on the foruulation o f  research pol icy and the 
restructuring o f  the research systea to make it aore effective. 
4. Appl i c a t i o n  o f  Research Resul ts  
The i n d u s t r i a l  coun t r i es '  approach t o  s c i e n t i f i c  i n v e s t i g a t i o n  has t o  
some ex ten t  been a  d i v i s i o n  o f  labour  between u n i v e r s i t i e s  and indus- 
try, where the  former tended toward pure science, w h i l e  i ndus t ry  made 
use o f  t h i s  by app ly ing  the  new knowledge. The system has been 
s u c c e s s f ~ ~ l  because o f  t h e  ample resources genera l ly  avai  1  able, the  
e x c e l l e n t  communication system, and the  presence o f  a  consumer base 
t o  make new technology p r o f i t a b l e .  Th is  model has been t r a n s f e r r e d  
t o  developing coun t r i es  through the  es tab l  ishment o f  u n i v e r s i t i e s  
d u r i n g  pre-independence and the  t r a i n i n g  o f  most T h i r d  World 
s c i e n t i s t s  i n  the West. However, due t o  the  very c h a r a c t e r i s t i c s  o f  
underdevelopment, t h i s  system has n o t  served these coun t r i es  we1 1 . 
Research i s  o f t e n  o f  l i m i t e d  use, misappl ied, o r  economical ly 
nonviable. 
AFNS from i t s  e a r l y  experiences had p u t  major  emphasis on a p p l i e d  
research, on c lose l i n k s  t o  the  farmer, and on an i n t e g r a t e d  
approach. It has been ab le  t o  he lp  r e o r i e n t  several IARCs and 
nat iona l  research systems toward g i v i n g  t h i s  approach more promi- 
nence. 'The main r a t i o n a l e  has been t o  be c o s t - e f f e c t i v e  by c a r r y i n g  
ou t  the  type o f  research t h a t  i s  o f  immediate a p p l i c a t i o n  t o  the  end 
user, and w i l l  improve an aspect o f  h i s  product ive  system t o  b e n e f i t  
himself  and h i s  family.  The research system present  i n  developing 
countr ies,  however, has been found t o  be q u i t e  entrenched i n  t h e  
t r a d i t i o n a l  approach, and t h i s  has made change very slow and d i f f i -  
c u l t .  Such an approach i s  much more complex than c a r r y i n g  o u t  pure 
research, because the  s c i e n t i s t  a1 so needs t o  be f a m i l i a r  w i t h  the  
end users and t h e i r  soc ia l  and economic environment. While AFNS i s  
convinced t h a t  i t s  approach i s  both r i g h t  and necessary, i t  has n o t  
always been ab le  t o  c a r r y  i t  as f a r  as i t  might  have l i k e d .  The 
d i v i s i o n  has experience w i t h  some p r o j e c t s  where techn ica l  l y  sound 
innovat ions cou ld  n o t  be w ide ly  appl ied, o r  t he  new technology proved 
too c o s t l y  f o r  widespread adaptat ion.  These examples are  an 
unsa t i s fac to ry  r e t u r n  on the  investment o f  AFNS resources, and the  
d i v i s i o n  i s  now paying increas ing a t t e n t i o n  t o  d isseminat ion o f  the  
technology created. One major s tep was the  c r e a t i o n  o f  an AE 
program, which has as one o f  i t s  aims a suppor t ive  r o l e  t o  the  
p r o j e c t s  o f  t he  o the r  programs, t o  prov ide  an economic component. 
Disseminat ion remains a concern. Bas ica l l y ,  each developing country 
has an es tab l ished extension system t h a t  i s  charged w i t h  t h e  
responsi b i  1 i ty o f  d i  ssemi n a t i  ng know1 edge by d i  r e c t  contac t  w i  t h  
farmers. The e f fec t i veness  o f  t h i s  system i s  o f t e n  poor, and the  gap 
between s c i e n t i s t  and extension o f f i c e r  i s  o f t e n  b ig,  i n t e l l e c t u a l  l y  
and because o f  the  i n s t i t u t i o n a l  s t ruc ture .  The quest ion o f  how t o  
make sure t h a t  t he  newly c reated technology i s  usefu l  and how t o  
disseminate i t  t o  the  farmer, fisherman, o r  v i l l a g e  person i s  thus 1 
i nc reas ing ly  occupying AFNS s t a f f ,  and several op t ions  need t o  be 
considered. I 
a) 'That AFNS extend its support to the p i l o t  implementation phase o f  I 
research results. This should, where possible, be funded by CIDA 
or other donors, but AFNS should continue d i rec t  project involve- 
ment through a&ui n i  s t rat ion and a n i  t o r i  ng . 
b) That AFNS increase i t s  insistence on pa r t i c i  pation by the end 
user and consi deration o f  soci a1 and economic constraints 
supports. This 'should include the support for  experimental 
approaches to farrer  participation, and increased farmers ' 
leadership i n  the research process. 
c) That AFNS expand i t s  support o f  research on the extension 
process, where i t deal s w i  t h  experilental app~aches o r  action- 
oriented research. 
d l  That AFNS i n s i s t  increasingly on the part ic ipat ion o f  extension 
s t a f f  o f  goverrrPPent or  N o s  i n  the research process. 
e) That AFNS re f ra in  from supporting ac t i v i t i es  beyond the research 
phase, but that  i t  i n s i s t  that  national prograni or  NGO extension 
s ta f f  be included i n  the research team. 
5. AFNS Managing Pro jec ts  f o r  Other Donors 
Two o f  the  e a r l i e s t  a g r i c u l t u r a l  p r o j e c t s  c a r r i e d  out  by AFNS i n  
L a t i n  America were i n  cooperat ion w i t h  CIDA.  Since then the  two 
organ iza t ions  have on many occasions had an oppor tun i ty  t o  share 
usefu l  information. More recent ly ,  CKDA has become i n c r e a s i n g l y  
i n t e r e s t e d  i n  AFNS t a k i n g  on the  a r o l e  o f  execut ing agency f o r  l a r g e  
research pro jec ts ,  which would be funded by CIDA. Given the  
oppor tun i ty  t o  widen the  scope w i t h  extrabudgetary f i  nanci a1 support 
has thus become an i n t e r e s t i n g  new oppor tun i ty .  A s i m i l a r  develop- 
ment has a l so  occurred i n  a d i f f e r e n t  area. AFNS has f o r  some t ime 
st ressed l inkages and has been very a c t i v e  i n  promoting and support- 
i n g  a number o f  in formal  networks. Once t h e i r  c o n t r i b u t i o n  was more 
w ide ly  es tab l  i shed, some more fo r~ i i a l  o rgan iza t ions  have now been s e t  
up, o f t e n  again w i t h  a c t i v e  involvement o f  AFNS. It i s  thus n o t  
s u r p r i s i n g  t h a t  i n  several instances AFNS was asked t o  p lay  a l ead ing  
r o l e  i n  the  establ ishment o f  such organ iza t ions  as ICRAF and INIBAP. 
I n  the  past, once the  value o f  t he  research undertaken was 
demonstrated, na t i ona l  governments o r  l a r g e r  donors have taken over 
several o f  t he  e a r l  i e r  AFNS-supported p ro jec ts .  More recent ly ,  how- 
ever, on several occasions l a r g e r  donors, impressed w i t h  the  resu l  t s ,  
have asked AFNS t o  expand such p r o j e c t  work, and were w i l l i n g  t o  
f i n a n c i a l l y  s ~ ~ p p o r t  i . Several nonnational donor organ iza t ions  as 
we l l  as some governments o f  developing coun t r i es  have thus r e c e n t l y  
asked AFNS t o  take over a s p e c i f i c  p r o j e c t  a t  a much l a r g e r  scale, 
and have o f f e r e d  t h e i r  f i  nanci a1 support. 
These developments show t h a t  the  modest work o f  AFNS i s  being appre- 
c i a t e d  i n  wider c i r c l e s ,  t o  the  ex ten t  t h a t  now several o f f e r s  o f  
f i n a n c i a l  support f o r  s p e c i f i c  tasks are  forthcoming. The d i v i s i o n  
can be very pleased w i t h  t h i s  expression o f  conf idence and apprecia- 
t i o n .  It i s  a t  the  same t ime pu t  i n t o  a d i f f i c u l t  s i t u a t i o n  i n  
having t o  respond t o  these requests, up t o  now l a r g e l y  i n  the  nega- 
t i v e .  The main reason f o r  t h i s  reac t i on  has been t h a t  t he  complexity 
and s ize  o f  some o f  these tasks, w h i l e  o f f e r i n g  considerable poten- 
t i a l ,  are beyond the  a d m i n i s t r a t i v e  c a p a b i l i t y  o f  AFNS. As p leas ing 
as such o f f e r s  o f  support are, they demand i n p u t s  by the d i v i s i o n ,  i n  
terms o f  s t a f f ,  space, and support. Without these p re requ is i t es  
being assured, such a d d i t i o n a l  tasks cannot be considered. Th is  has 
meant passing up several oppor tun i t i es  and has l e d  t o  the  need t o  
formulate a c l e a r  p o l i c y  f o r  t he  d i v i s i o n  on t h i s  top ic .  
a) The ah in i s t ra t i ve  burden that  the management o f  such large projects 
w i l l  br ing i s  f a r  too heavy f o r  a re la t i ve ly  modest organization such 
as AFNS. The division should thus support these ac t i v i t i es  as i n  the 
past, but should re f ra in  from taking on more responsibility. 
b) Due to the cormnon interest  and area o f  operation o f  IDRC and CIDA, 
closer cooperation between the two agencies would be very benefi- 
c ia l .  AFNS should therefore play a bigger part  i n  providing the 
research component to large CIDA projects, or  act  as executing agent 
to specif ic CIDA-funded projects. This new involvement, however, 
would stretch the division's resources and make it inadvisable to 
take on similar tasks f o r  nonnational organizations o r  governments o f  
developing countries. 
c) The appreciation o f  the past work o f  AFNS indicates that  its experi- 
ence and orientation can be put to valuable use i n  a much wider 
area. I f  substantial outside funds could be so l l i c i t ed  to support 
research, then IDRC should make a contribution toward t h i s  expanded 
scope o f  AFNS. While the outside funds would be directed to the 
research tasks, AFNS would provide the ah in i s t ra t i ve  segment, and 
the division would have to receive additional f inancial support to 
make t h i s  possible. 
d) The l imi tat ions on expanding the f inancial support to AFNS make these 
of fers o f  outside funding too good to pass up. The div is ion should 
thus accept these offers from wherever they come, and use i t s  know 
how and experience as widely as possible. The budgetary l im i ta t ion  
of the division, however, would make it essential that  a1 1 additional 
costs would be covered by the outside donors. 
CONCLUSION 
'This r a t h e r  extensive document has taken a path from the general t o  the  
s p e c i f i c  and from the  past  i n t o  the fu ture .  AFNS i s  sub jec t  t o  a mu1 t i t u d e  
o f  in f luences t h a t  cause the  constant  changing o f  t he  development s i t u a t i o n ,  
and has t o  take these i n t o  account i n  i t s  f o rmu la t i on  o f  pol  i cy .  Since i t s  
modest beginnings, the  D i v i s i o n  has grown r a p i d l y ,  b u t  compared t o  other  
donors remains o f  modest size. This, however, has n o t  h indered AFNS from 
being a major i n f l  uence i n  many research-or iented development areas. I t s  
emphasis on the r u r a l  poor has l e d  t o  much research on neglected crops. Some 
are minor crops on a wor ld  scale, and have thus rece ived 1 i t t l e  research 
a t ten t i on ,  b u t  they are the s tap le  foods o f  l a r g e  populat ions,  e s p e c i a l l y  i n  
the  poorest and most backward areas o f  the  T h i r d  World. AFNS leadersh ip  has 
a l so  been i n f l u e n t i a l  i n  such d iverse  areas as aquaculture, agro fores t ry ,  and 
g r a i n  m i l l i n g .  Aside from spec i f i c  p r o j e c t  support, t he  e f f o r t s  o f  AFNS i n  
emphasi ti ng farm-oriented, appl i e d  research have i n f l  uenced governments, 
u n i v e r s i t i e s ,  and IARCs t o  g ive  more a t t e n t i o n  t o  t h i s  type o f  work. The 
D i v i s i o n ' s  e a r l y  emphasis on the  l i nkage  between p r o j e c t s  and s c i e n t i s t s  has 
l e d  t o  a considerable number o f  networks, many o f  them now independent o f  
AFNS support. As the amount o f  research expands i n  developing count r ies ,  
AFNS can a l so  look  back t o  the  subs tan t ia l  number o f  s t a f f ,  from team leaders 
t o  technicians, t h a t  through experience and formal education have learned 
enough t o  be ab le  t o  c a r r y  on d i f f i c u l t  and complex research work success- 
f u l l y .  
I n  such areas, AFNS can proud ly  look back t o  achievements, b u t  i t  a1 so i s  
q u i t e  aware o f  the  shortcomings t h a t  have occurred. The work has been f a r  
from p e r f e c t  and there  i s  much room f o r  improvement. Th is  document, however, 
has h i g h l i g h t e d  a s t rength  o f  the  D i v i s i o n  t h a t  may be more impor tant  than a 
few well-done pro jec ts .  The a b i l i t y  t o  analyze c r i t i c a l l y  both the  p r o j e c t s  
and the  general development environment... Out o f  t h i s  has grown a corporate 
awareness of a need t o  learn ,  t o  adjust ,  t o  open up new areas, and t o  p r o f i t  
from new oppor tun i t ies .  The previous chapters make i t  c l e a r  t h a t  AFNS i s  on 
the  move. S t a f f  a t  every l e v e l  are l ook ing  f o r  needs, eval u a t i  ng opportuni -  
t i e s ,  and l e a r n i n g  from mistakes. I n  an area such as development, t h i s  
f l e x i  b i l  i t y  and mobi l  i t y  a re  assets t h a t  cannot be overvalued. T h i s  p o s i t i v e  
a t t i t u d e  i s  l a r g e l y  t he  r e s u l t  o f  t h e  c a p a b i l i t y  and f l e x i b i l i t y  o f  t he  
s t a f f .  The importance g iven  t o  l e a r n i n g  has r e c e n t l y  meant t h a t  t h e  q u a l i t y  
of proposals  f o r  p r o j e c t  fund ing  i s  increasing,  and t h e  p r o x i m i t y  o f  the 
o f f i c e r s  w i l l  have a  ' l a s t i n g  b e n e f i c i a l  e f f e c t  on the  success o f  t he  
p ro jec t s .  
'This document has taken a  c l o s e  l ook  a t  what has been done and what i s  
p resen t l y  be ing  done. The f a c t  t h a t  r e s u l t s  o f  s c i e n t i f i c  i n v e s t i g a t i o n  take 
10 t o  15 years  t o  become t a n g i b l e  w i  11 a1 so mean t h a t  an i n c r e a s i n g  number o f  
p r o j e c t s  w i  11 , i n  the  nex t  years, reach the  p o i n t  o f  wide d i  ssenii n a t i o n  o f  
t h e  technology. The f i n a l  emphasis o f  the  document, however, i s  on the  
fu tu re .  'There, many t o p i c s  have been addressed, and some dec is ions  on 
emphasis and d i r e c t i o n  have been made. Bu t  f o r  some o f  t h e  l a r g e s t  t op i cs ,  
t he  D i v i s i o n  l ooks  t o  t h e  Board o f  Governors f o r  guidance and support. 
Support foremost i n  terms o f  funding,  a t  l e a s t  a t  t h e  share o f  p r e v i o ~ ~ s  
periods, w i t h o u t  which much o f  t h e  work w i l l  s u f f e r .  Guidance w i l l  a l s o  be 
needed on t h e  r e l a t i v e  a l l o c a t i o n  o f  resources t o  programs and regions, as 
we1 1  as on mode o f  ope ra t i on  and t h e  d i  ssemi n a t i o n  o f  t he  r e s u l t s  generated. 
The o v e r a l l  mandate w i l l  remain, b u t  w i t h i n  i t  a  d i f f e r e n t  emphasis and many 
new o p p o r t u n i t i e s  w i l l  demand t h e  f u l l  e f f o r t  o f  every s t a f f  member. I n  
t u rn ,  the  D i v i s i o n  a l s o  looks  t o  t he  Board f o r  p o l i c y  d i r e c t i v e s  i t  needs t o  
c a r r y  on i t s  impor tan t  tasks. Wi th t he  guidance as t o  i t s  d i r e c t i o n ,  the  
AFNS D i v i s i o n  w i l l  ma in ta in  t h e  good r e p u t a t i o n  i t  has acqu i red  i n  numerous 
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Acronyms 
ACSN - Asian Cropping Systems Network 
AE - - A g r i c u l t u r a l  Economics (AFNS) 
AFNS - Agr i cu l tu re ,  Food and N u t r i t i o n  Sciences 
APSR - Animal Product ion Systems Research (AFNS) 
ARNAB - A f r i c a n  Research Network f o r  Ag r i cu l  t u r a l  By-products 
ASRO - Regional O f f i c e  f o r  Southeast and East As ia  (IDRC) 
CAPS - Crop and Animal Product ion Systems (AFNS) 
CATIE - Centro Agronomico Trop ica l  de Inves t igac ion  y Ensenanza 
CGIAR - Consu l ta t ive  Group on I n t e r n a t i o n a l  A g r i c u l t u r a l  Research 
CIAT - Centro In ternac iona l  de A g r i c u l  t u r a  T rop ica l  
CIDA - - Canadian I n t e r n a t i o n a l  Development Agency 
C I M Y T  - Centro In ternac iona l  de Mejoramiento de Maiz y T r igo  
CSR - Cropping Systems Research (AFNS ) 
DAPs - D i v i s i o n  Ac.t iv i  ty Pro jec ts  (IDRC) 
DRSPR - D i v i s i o n  de recherches sur l e s  systgmes de product ion  r u r a l e  
EAR0 - Regional O f f i c e  f o r  Eastern and Southern A f r i c a  (IDRC) 
EEZ . - Extended Economic Zones 
FAD - Fe l  lowship and Awards D i v i s i o n  ( IDRC) 
FA0 - Food and A g r i c u l t u r e  Organizat ion o f  t h e  Un i ted  Nations 
FSR - Farming Systems Research (AFNS) 
FPU - Fores t  Products U t i l i z a t i o n  
GNP - Gross Nat ional  Product 
HS - Heal th Sciences (IDRC) 
IARC - I n t e r n a t i o n a l  A g r i c u l t u r a l  Research Centre 
IBPGR - I n t e r n a t i o n a l  Board f o r  P lan t  Genetic Resources 
IBSRAM - I n t e r n a t i o n a l  Board f o r  S o i l  Research and Management 
ICARDA - I n t e r n a t i o n a l  Centre f o r  A g r i c u l t u r a l  Research i n  Dry Areas 
ICRAF - I n t e r n a t i o n a l  Counci l  f o r  Research i n  Agroforestry 
ICRISAT - I n t e r n a t i o n a l  Crops Research I n s t i t u t e  f o r  t h e  Semi - A r i  d  Trop ics  
IDRC - I n t e r n a t i  onal Devel opment Research Centre 
IFPRI - I n t e r n a t i o n a l  Food P o l i c y  Research I n s t i t u t e  
I ITA  - I n t e r n a t i o n a l  I n s t i t u t e  f o r  T rop ica l  A g r i c u l t u r e  
INIBAP - I n t e r n a t i o n a l  Network f o r  t he  Improvement o f  Banana and P l a n t a i n  
IRRI - I n t e r n a t i o n a l  Rice Research I n s t i t u t e  
I S  - In format ion  Sciences (IDRC) 
IllFRO - I n t e r n a t i o n a l  Union o f  Fo res t  Research Organizat ions 
LARO - Regional O f f i c e  f o r  L a t i n  American and the  Caribbean (IDRC) 
MERO - Regional O f f i c e  f o r  t he  Middle East and North A f r i c a  (IDRC) 
NGO - Non-Governmental Organizat ions 
OECD - Organi z a t i  on f o r  Economic Co-operati on and Development 
OPE - O f f i c e  o f  Planning and Eva1 ua t ion  (IDRC) 
OPEC - Organizat ion f o r  Petroleum Expor t ing  Countr ies 
PPS - Post-Production Systems (AFNS) 
SARO - Regional O f f i c e  f o r  South Asia (IDRC) 
SS - Social  Sciences (IDRC) 
UNESCO - Uni ted  Nations Educational S c i e n t i f i c  and C u l t u r a l  Organizat ion 
UPLB - U n i v e r s i t y  o f  t he  Philippines a t  Los Banos 
WAR0 - Regional O f f i c e  f o r  West and Centra l  A f r i c a  (IDRC) 
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AFNS Pub1 ications 1980-1985 
F isher ies  and aquaculture i n  t h e  People's Republ ic o f  China. 
G.I. Pr i tchard ,  1980, 32 p. 
Standardizat ion o f  a n a l y t i c a l  methodology f o r  feeds: proceedings o f  a 
workshop he ld  i n  Ottawa, Canada, 12 - 14 M arch, 1919. W.J. P 
C.C. Balch, and M. Graham, ed., 1980, 128 p. 
Polyphenol s i n  cerea ls  and legumes: proceedings o f  a symposiuni he1 d d u r i n g  
the  3 6 t h  annual meeting o f  t he  I n s t i t u t e  o f  Food Technologists, St.  Louis, 
h i s s o u r i ,  10 - 13 J une, 1919. J.H. Hulse, ed., 19/9, 12 p. 
- - 
Cassava c u l t u r a l  p rac t ices :  proceedings o f  a workshop he1 d i n  Sal vador, 
Bahia, B r a z i l ,  11 - 21 M arch, 1980. E.J. Weber, J.C. Toro M., and 
'M. Graham, ed., Ottawa, 1980, 152 p. 
IDRC-152e 
An end t o  pounding: a new mechanical f l o u r  m i l l i n g  system i n  use i n  A f r i c a .  
P. Eastman, Ottawa, 1980, 64 p. 
IDRC-155e 
Rattan: a r e p o r t  o f  a workshop h e l d  i n  Singapore, 4-6 June, 1979. IDRC, 
Ottawa, 1980, /6 p. 
-- - - 
Le' r 6 l  e des arbres au Sahel : compte rendu c o l  loque tenu 2 Dakar (Sgnggal), 
5-10 novembre, 1919. IDRC, Ottawa, 1980, 92 p. 
Bamboo research i n  Asia: proceedings o f  a workshop he1 d i n  Singapore, 
0 May 1980. G. Lessard and A. Chouinard, ed., Ottawa, 1980, 228 p. 
IDRC-MR13 
Post-harvest technology i n  Senegal: c u r r e n t  p r a c t i c e s  and fu tu re  needs. 
G. Yaciuk and A.D. Yaciuk, January 1980, 188 p. 
IDRC-MR15 
The b io logy  and a r t i f i c i a l  propagation o f  farm f ishes.  Lee You Kwang, e t  
a1 . , November 1980, 284 p. 
- ~~- -~~ 
Pa ras i t i c  weed control :  a review o f  research on s t r i g a  and oroganche con t ro l  
using syn the t i c  germinators. A.D.R. Ker, June 1980, 33 p. 
Sorghum m i l l i n g  - a new agroindustry f o r  Botswana. R.S. Fo r res t  and 
G. Yaciuk, November 1980, 26 p. 
IDRC-TS17e 
Tropical oysters: cu l t u re  and methods. D.B. Quayle, Ottawa, 1980, 80 p. 
IDRC-TS21f 
La reproduction provoqu6e chez l e s  poissons. B.J. Harvey, W.S. Hoar, 1980, 
48 P *  
Teoria y pract ica  de l a  reprod,uccion inducida en 10s peces. B.J. Harvey and 
W.S. Hoar, 1980, 48 p. 
- 
L'honune e t  1 'a rbre  en Af r ique t rop ica le :  t r o l s  essais sur l e  r61e des arbres 
dans 1 'environement A f r i ca i n .  G. Poulsen, 1981, 31 p. 
IDRC-143f 
L ' impgrat i  f a1 imentai re: expose du programne de cu l  tures v i  v r i6 res  subven- 
t ionne par l e centre.  de reCherChes pour 1 e devel oppement in te rna t iona l  . 
A.D.R. Ker, 1981, 19 p. 
Syst6mes a1 imentai res: desc r ip t ion  du p r o g r a m  "Syst6me post-production" 
subventionnii par 1 e Centre de recherches pour l e  diivel oppenient i nterna- 
t i ona l .  R.S. Forrest, W. tdwardson, S. Vogel and G. Yaciuk, 1981, I4  p. 
IDRC-160e 
N u t r i t i o n a l  s ta tus o f  the r u r a l  populat ion o f  the Sahel: working group 
report,. IDRC, Ottawa, 1981, 96 p. 
f t a t  n u t r i  t ionnel  de l a  populat ion ru ra l e  du Sahel : rappor t  d'un groupe de 
av l,.CRDI , Ottawa, 1981, 96 p. 
Tropical  r o o t  crops - research s t ra teg ies  f o r  the 1980s: proceedings o f  the 
f i r s t  t r i e n n i a l  r o o t  crops symposium o f  the I n t e r n a t i o n a l  Society f o r  
T rop ica l  Root Crops - A f r i c a  branch, 8-12 September adan, 
geria. t .R. Terry, K.A. Oduro and k. Caveness, e~.:~!~81,'!80 p. 
IDRC-169f 
Techniques de reboi  sement dans l e s  zones subdgserti ques d' A f r i  que. 
G.R. Fe r l i n ,  1981, 46 p. 
IDRC-170e 
A decade o f  learn ing:  I n t e r n a t i o n a l  Development Research Centre, 
Ag r i cu l  t u r a l  , Food and N u t r i t i o n  Sciences D i v i s i o n  - the  f i r s t  t e n  years. 
Ottawa, 1981, 180 p. 
IDRC-170f 
Une d6cennie d1exp6rience: Centre de recherches pour l e  diveloppement i n t e r -  
na t iona l ,  D i v i s i o n  des sciences de 1 'a1 imentat ion,  1 ' a g r i c u l t u r e  e t  l a  
n u t r i t i o n  - b i l a n  des d i x  premieres annees. Ottawa, 1981, 200 p. 
Induced f i s h  breeding i n  Southeast Asia: r e p o r t  of a workshop h e l d  i n  
Singapore, 25-28 November, 1980. k .B. Davy and A. Chouinard, ed., 1981, 
48 P* 
W i l d l i f e  disease research and economic development: proceedings o f  a work- 
shop he ld  i n  Kabete, Kenya, 8-9 September, 1980. L. Karstad, B. N e s t e l  
and M. Graham, ed., 1981, 80 p. 
IDRC-MR33 
Proceedings o f  the  Canadian a g r i c u l  t u r a l  research p r i o r i t i e s  symposi um, 
Ottawa, 6-/ November, 1980. January 1981, 230 p. 
Proceedings o f  a workshop on approaches t o  process improvement f o r  small food 
i n d u s t r y  i n  developing countr ies.  W. tdwardson and C. MacCormac, 
June 1981, 38 p. 
Science o f  t he  c u l t u r e  o f  freshwater f i s h  species i n  China. IDRC, Ottawa, 
1981 ( s e t  o f  1/ micro f iches) .  
- -  - 
Les h u i t r e s  sous l e s  tropiques: c u l t u r e  e t  m6thodes. D.B. Quale, 1981, 
80 P *  
L 'ad ieu au p i l on :  un nouveau systgme de monture mikanique u t i l  i s 6  en 
Atr ique.  P. tastman, 1982, 68 p. 
P l  antes-racines t r o p i c a l  es - s t r a t g g i  es de recherches pour 1 es ann6es 1980: 
compte rendu du premier symposium t r i e n n a l  sur l e s  p lan tes - rac ina i res  de 
1 a Societe i n t e r n a t i o n a l  pour l e s  p l  antes rac ines  t r o p i c a l  es - D i r e c t i o n  
At r ique,  8-12 septembre, 1980, Ibadan, N ige r ia .  t . R .  Terry, K.A. Oduro e t  
F. Cavennes, ed., 1982, 294 p. 
Una decada de aprendizaje: Centro In ternac iona l  de Investigaciones para e l  
.Desarrol lo, D i v i s i on  de Ciencias Agricoles, A1 imentos y Nut r i c ion  - 10s 
primeros diez anos. Ottawa, 1982, 192 p. 
Root crops i n  Eastern Af r ica :  proceedings o f  a workshop he ld  i n  K i g a l i  , 
Rwanda, 23 - 21 N ovember, 1980. Cosponsored by Gouvernement de Rwanda, 
I n te rna t i ona l  I n s t i t u t e  o f  T r o ~ i c a l  Aqr icul  t u re  and IDRC. I ITA. Ibadan. - 
IDRC, Ottawa, 1982, 128 p. 
In tercropp i  ng: proceedings o f  the second symposi um on i ntercropping i n  semi- 
a r i d  areas, held a t  Morogoro, lanzania, 4- /  August, 1980. C.L. Keswani 
and B.J. Ndunguru, ed., 1982, 168 p. 
IDRC-193e 
Aquaculture economics research i n  Asia: proceeding o f  a workshop he ld  i n  
Singapore, 2-5 June, 1981. Cosponsored by IDRC and the In te rna t iona l  
Centre f o r  the L i v i ng  Aquatic Resources Management. Ottawa, 1982, 128 p. 
Food drying: proceedings o f  a workshop he ld  a t  Edmonton, Alberta, 6-9 Ju ly ,  
1981. G. Yaciuk. ed.. 1982. 104 D. 
Asian cropping systems research: microeconomic evaluat ion procedures. 
G. Banta, 1982, 56 p. 
F ish by-catch . . . bonus from the sea: r epo r t  o f  a technical  consu l ta t ion 
on shrimp by-catch u t i l  i z a t i o n  he1 d i n  Georgetown, Guyana, 21-30 October, 
- . osponsore y ) 
Bivalve c u l t u r e  i n  Asia and the Pac i f i c :  proceedings o f  a workshop he ld  i n  
qgapore, 16-19 tebruary, 1982. F.B. Davy and M. Graham, ed., 1982, 
90 P *  
Approaches t o  process improvement f o r  smal l - sca le  food indust ry  i n  developing 
countr ies. A.M. Anderson, March 1982, 116 p. 
IDRC-MR60e 
Agricul  t u r a l  research i n  Uganda: a program f o r  rehabi 1 i t a t i  on. Apr i  1 1982, 
14 P*  
Informe del I 1  T a l l e r  de t raba jo  sobre sistemas de production animal 
t r o  i c a l  . Produced i n Bogota. H + . L i  Pun and H. Landstra, September 1982, 
IDRC-176e 
Mu1 t i p l e  cropping i n  the humid t r op i cs  o f  Asia. A.A. Gomez and K.A. Gomez, 
1983, 248 p. 
i e  sgchage des produi ts  a1 imentaires: compte rendu du col loque tenu 5 
tdmonton, Alberta, 6-9 j u i l l e t ,  1982. G. Yaciuk, ed., 1983, 110 p. 
La p6che secondaire . . . un cadeau des mers: rappor t  d'une consul ta t ion 
technique sur I ' u t  l i s a t i o n  des pr ises secondaires dans l a  peche des 
crevettes, tenue a Georgetown, Guyane, 2/-30 octobre, 1981. Cosponsored 
b y k ~ O  and IDRC, 1983, 163 p. 
Pesca acompanante del camaron . . . un regalo del mar: i n f o r m  de una 
consul t a  tecnica sobre u t i l  i zac ion de 1 a pesca acompanante del camaron 
ce l  ebrada en Georgetown, Guyana, 2/-30 octubre, 1981. Cosponsored by FA0 
and IDRC, 1983. 
f levage des b iva lves en Asie e t  dans l e  Pacif ique: compte rendu d'un co l l o -  
que tenu a Singapour, 16-19 f ev r i e r ,  1982. t .B. Davy e t  M. Graham, ed., 
1983, 88 p. 
By-product u t i  1 i z a t i  on f o r  animal production: proceedi ngs o f  a workshop on 
ed research he1 d , Kenya, 26-30 September, 1982. 
B. Kif lewahid, G.R. Po t ts  and R.M-. Drysdale, ed., 1983, 158 p. 
IDRC-2l0e 
F ish  auarantine and f i s h  diseases i n  Southeast Asia: r e ~ o r t  o f  a W O ~ ~ S ~ O D  
held i n  Jakarta, Indones.ia, / - l o  December, 1982. UNDP/.FAO South China Sea 
F isher ies  Development and Coord,inatins Program. Mani 1 a. IDRC. Ottawa. 
IDRC-211e 
Leucaena research i n  the Asian-Pacif ic region: proceedings o f  a workshop 
he1 d i n  Singapore, 23 - 26 N overnber, 1982. IDRC,  Ottawa, 1983, 192 p. 
IDRC44R70e 
Report o f  a seminar on energy conservation i n  food processing indust r ies .  
Compiled by A. McNaughton, January 1983, 84 p. 
wood energy i n  East A f r i ca ,  proceedings o f  the  regional  workshop on wood 
energy i n  East A f r i ca ,  Nairobi,  Kenya, 5-8 October, 1982. Organized by 
the In ternat iona l  Devel o~ment  Research Centre i n  col  1 aborat ion w i t h  the 
A f r i can  Energy ~ro~ramne~~ommonweal  t h  Science Council , A p r i l  1983, 241 p. 
IDRC-MR75e 
Research management f o r  food indus t r i es .  Workshop, March 1983, 137 p. 
IDRC-MR75eR 
Research management f o r  food indus t r i es .  Workshop, August 1983, 137 p. 
IDRC-MR78s 
Forestacion en 10s Andes A1 tos. Coordinator:  D. Webb, March 1983, 161 p. 
She1 t e r b e l  t s  e f f e c t s  i n  t r o p i c a l  and temperate zones. A. Mar t i n  Jensen , 
J u l y  1983, 61 p. 
Les e f f e t s  des br ise-vents en zones temp6r6es e t  t rop ica les .  Revue des 
connai ssances r e l a t i v e s  a 1 'A f r i que  seche. A. Mar t i n  Jensen, 
J u l y  1983, 68 p. 
IDRC-MR83e 
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